Research Related to Transportation
of Juvenile Salmonids
on the Columbia and Snake Rivers,
1991 |

by
Stephen Achord, Jerrel R. Harmon,
Douglas M. Marsh, Benjamin P. Sandford,
Kenneth W. Mclintyre, Kenneth L. Thomas,
Neil N. Paasch, and Gene M. Matthews e

L
-

November 1992 / ’




RESEARCH RELATED TO TRANSPORTATION OF JUVENILE SALMONIDS
ON THE COLUMBIA AND SNAKE RIVERS, 1991

by

Stephen Achord
Jerrel R. Harmon
Douglas M. Marsh

Benjamin P. Sandford
Kenneth W. MclIntyre
Kenneth .. Thomas
Neil N. Paasch
and
Gene M. Matthews

Annual Report of Research

Funded by

U.3. Army Corps of Engineers
Walla Walla District
Contract DACWG68-84-H0034

and

Coastal Yone and Estuarine Studies Division
Northwest Fisheries Science Center
National Marine Fisheries Service

National Oceanic and Atmospheric Administration
2725 Montlake Boulevard East
Seattle, Washington 98112-2097

November 1992




iii

CONTENTS

EXECUTIVE SUMMARY . . . . . . W .« + . . .

-

-

v - -

TRANSPORTATION STUDIES, LOWER GRANITE AND MCNARY DaMS . .

Introduction . . . . . « « « « + . .
Methods . . . .. +« .+ + « + « « « +

General . . . . . . . < . . . .

Recovery of Adults and Data Analysis

Results and Discussion . . . . . . .

.

Adult Recoveries for IL.ower Granite Dam Studies

Spring/Summer Chincok Salmon . . .

Steelhead , . . . .

Adult Recoveries for McWary Dam Studies

Spring Chinook Salmon

Fzll Chinook Salmeon . . .

-

+

-

.

a

PILOT STUDY TO EXAMINE THE FEASIBILITY OF USING PIT

TQ EVALUATE TRANSPORTATION OF WILD CHINQOK
SALMON SMOLTS . . . . + + « + & « + +

Introduction . . . . . . . . ; PO
Methods . . . . .+ v o v « « + + «
Wild Fish . . . . + .+ « + + .

Hatchery Fish . . . . . . . . .

Monitoring PIT Tags at Dams . .
Results . . . .« « « o« + 0 0 . .

Collecticn and Tagging

Recovery of Test Fish at Dams

Outmigration Timing at Lower Granite Dam

Spring Chinook Salmon . .
Summer Chinook Salmon . .

Discussion . . . . . « + « + « + =

.

13
13

lé

18
18
10
19
19
22
23
23
26
28
28
35

41



iw

ASSESSMENT OF A PIT-TAG DETECTION/DIVERSICN
LOWER GRANITE DAM . . . . + « « « o o « +
Introduction . . . . . . . . . . . . .
Methods . . . . . .« + « « « & o « « .

Results and Discussion . . . . . . . .
RECOMMENDATIONS . . . . + + o« « « + « « .
LITERATURE CITED -. . . ¢ « = o & « & o o« =
APPENDIX 1 — Data Tables

APPENDIYX 2 — Scale Analysis Report

SYSTEM AT

* - - . -

46
46
48
49
55
56



7

EXECUTIVE SUMMARY

In 1891, National Marine Fisheries Service (NMFS) research
addressed three areas related to smolt transportation. The first
was an ongoing evaluation of smolt transportation from Lower Granite
and McNary Dams. The second was a pilot sgtudy to examine the
feaszibility of using passive integrated transponder (PIT) tags to
evaluate transportation of wild spring/summér chincok galmon. The
third and final area was an evaluation of the PIT-tag -

detection/diversion system at Lower Granite Dam.

1. Transportation Studies

Drought conditions in the Snake River Basin again precluded
marking of spring/summer chinook salmon and steelhead smolts for the
£final year of a 3-year reevaluation of transportation from Lower
Granite Dam. Marking of juvenile fall and spring/summer chinook
salmon for a similar 3-year study at McNary Dam was completed in
1288.

Adult recovery efforts continued for the above studies and for
groups of smolts marked for the transport index at Lower Granite Dam
in the 1287 and 1290 drought years. Adult returns of spring/summer
chinook salmon and steelhead for the 1987 barge transport index are
now complete. Returns for spring/summer chinook salmon were similar
to returns for other marked and transported groups of the same stock
in recent years. For steelhead, adult returns were similar to
returns for recent years even though low flows and warm water in the
Snake Rivér in fall 1988 likely reduced the return of l-ocean

adults. Few adults of elther species have returned from the
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transport and control groups marked at Lower Granite Dam in 1989,
probably as a result of poor ocean survival. However, returns are
higher for the transported groups of both species.

For the McNary Dam studies, adult returns of transport and
control groups of spring/summer chinook salmon marked in 1987 are
complete. More adults f£rom transported than control groups were
recovered at all sample locations, but the results were inconclusive
due to ingufficient adult returns., Adult returns for the 1988 study
year are incomplete, but the preliminary return rates are similar to
those of the 1987 study. For fall chinock salmen, returns of
transport and control groups marked from 1986—-88 are incomplete. So
far, returns for all study vears to all locations strongly favor the

transported groups.

2. Pilot Study of PIT Tag Feasibility in Transportation Studies

We completed the final vear of a 3—year pilot study to examine
the feasibility of utilizing PIT tags to evaluate transportation of
wild vearling chinock salmon smolts in the Snake River. These fish
were PIT tagged as parr in their natal streams during the summer of
19290 and intercepted as smolts the following spring at the ccllector
dams for the transportation program. Hatchery fish were also
included in the study. B&As during the previous 2 years, mortalities
associated with the collection and tagging ¢f wild fish were
exceptionally low. Recovery rates for these fish at the dams the
following spring were improved over those of the previous Z years,
but were still lower than originally expected. The outmigration
timing was later than during the previous 2 years for all wild

stocks, but similar to the previous 2 years for hatchery stocks. As
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during the previous 2 years, outmigration periods for wild fish from
individual streams were protracted and highly variable within and
among years. In all years, hatchery stock migration periods were

compressed and consistent.

3. MAssessment of PIT-tag Detection/Diversion Systemnm

We completed the third year of evaluation of a PIT-tag
detection/diversion system at Lower Granite Dam. Recommended
modifications to the system, based on results from the previocus 2
vears of evaluation, produced the desired results. The efficiency
of the system varied proportionally to the facility counts. When
facility counts were below 5,000 fish per hour, 0.43 untagged fish
were diverted per PIT-tag diveision cycle. When the facility counts
were between 30,000 and 35,000 fish per hour, 3.19 untagged fish
were diverted per cycle. In contrast to previous results, the
abundance of steelhsad in the system appeared to have no influence
on the efficiency of the system. These results indicats that the

system is ready for use in monitoring or research programs.




TRANSPORTATION STUDIES, LOWER GRANITE AND MCNARY DAMS
Introduction

To index the relatiwve success of the barge transportation
program conducted annually since 1981 by the U.5. Army Corps of
Engineers (COE), spring/summer chinook salmon smolts were marked at
Lower CGranite Dam in 1983, 1984, and 1885 and steeclhead smolts were
marked in 1984 and 19285, No paired control groups of either species
were marked during any of the above years. The 1285 smolt marking
operations were conducted by the Pish Passage Center (formerly the
Water Budget Center). Therefore, data on these releases were not
included in any of the National Marine Fisheries Service (NMFS)
annual reports. [Final adult returns for the 19832 and 1984 study
years were reported in Harmon et al. (1989), and final adult returns
for the 1985 study vear were reported in Matthews et al. (19%0). By
1985, preliminary adult returns f£rom these marking efforts indicated
that survival of marked/transported smolts had improved considerably
compared to returns from the 1976-80 study years (Park et al, 1986}.
We believe a combination of factors is responsible for the obhserved
increase ih smolt to adult surviwval. These factors include, but may
not be limited to, major improvements in transport collection
facilities, improved fish quality, and greatly improved fish
handling/marking techniques.

In 1986, a new 3-year transportation study was initiated on
spring/summer chinook salmon and steelhead at Lower Granite Dam and
spring/summer and fall chincok salmon at McNary Dam. The primary
goal of the study was to reevaluate transporéation of smolts around

dams utilizing state of the art collection/transport and

|H|FI
im
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handling/marking technigues. At McNary Dam, we marked transport and
control groups of spring/summer and fall chinook salmon for three
consecutive years (1986-88). At Lower Granite Dam, we marked
transport and control groups of spring/summer chinook salmon and
steelhead in 1986, Howewver, drought conditions caused low river
flows and interrupted the marking schedule in 1987, 1988, 1990, and
1991, We marked transport and control groups of both species in
1286 and 1988, In 1987 and 1990, we marked barge transport groups
for indexing of both species. No marking was done in 1988 and 1891
due to the prolonged drought. Recovery of adults for most of these
marking efforts is incomplete. However,ladult‘returns for the 1986
study year at Lower Granite Dam are complete and were reported by
Matthews et al. (1992).

To determine the hatchery/wild composition of the Snake River
spring/summer chinock salmon population, NMFS and the Oregon
Department of Fish and Wildlife began a study to examine scales on
smolts and returning adults. In particular, the study was
intended to examine the hatchery/wild composition of each marked
group of smolts for the transportation study and, subseguently, to
examine the scales of those returning as adults. Since drought
conditions precluded marking of smolts for the 1991 study year, we
sampled scales from adults returning from previous marking efforts
and from the general population. Results of this effort are

reported in Appendixz 2 of this report.
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Methods

General

Smolte at both dams were marked with CWTs and freeze brands
during gach year’s outmigration, and either transported by barge for
release below Bonneville Dam or released as controls below Little
Goose or McNary Dams. Matthews et al. (1287) provides details on

juovenile marking procedures.

Recovery of Adults and Data Analysis

Adults were recovered in each of 3 tc 6 years (depending upon
species and study site) following release as juveniles. Traps in
fish ladders at Lower Granite and Priest Rapids Dams (for McNary Dam
releases} were the primary recovery sites for spring/summer chinook
salmon and steelhead. Ocean and river commercial fisheries were
primary recovery sites for fzll chinoock salmon marked at McNary Dam.
If recoveries were gsufficient, trapping efficiencies were estimated
for individual release lots by comparing the number of marked fish
identified in a fish ladder trap to the total number of marked fish
returning to the hatcheries and, .when available, to tributary sport
fisheries and natal spawning areas.

Evaluation of transportation was based upon recovery rates of
adults and associated transport/contrel ratios (T/C) from fieh
marked as juveniles. A 95% confidence interval (CI) wag used to
test the null hypothesis: That the true transport to control ratio
was equal to one {(l)y. If the 95% CI did not include z ratio equal
to one (1), then the null hypothesis was rejected. Beginning at

Lower Granite Dam in 1989, the study design was adjusted to test a
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T/C cof 1.5 with a coefficient of variation of 10% for spring/summer
chincok salmon and 7.5% for steelhead.

To normalize the distribution, the ratios were log transformed
prior to CI construction. The endpoints of the CI were then back
transformed to provide a nonsymmetric CI on the original scale. For
analysis using total recoveries, the CI was calculated using both
theoretical and empirical estimates of wvariance. The CI employing
the empirical variance estimate was preferred.

The 895% CI using transformed data based on theoretical variance

was .

The 95% CI back transformed to the original scale was:
- fi.laiﬂl }i.l“lﬁl
[e]n(nq 156 i"l"'.nc Nr Nc eh’(ﬂc}-‘-l.gﬁ nt+nc Nl Nc)
E

The 95% CI using transformed data based on empirical wvariance

was s

In(7/C) = tg_osn-l S.E.In(T/C))
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The 95% CI back transformed to the original scale was:

( o TC) - oo™ SEQUIC)  IIIC) + foos"™ SEQR(IICY) )
7

where,

T/C = overall transport recovery percentage divided by
overall control recovery percentage

S.E. = sgstandard deviation of the r replicate 1ln(T/C)’s
divided by r’?

I, = total of transport recoveries

n, = total of control recoveries

N = total of transport releases

N, = total of control releases

t = the t probability for a two-sided significance level

o=0.05 and n-1 degrees of freedom

1.96 = the normal prokability for a two—sidad @ = 0.05

Results and Discussion

Adult Recoveriesd for Lower Granite Dam Studies

Spring/summer chinook salmon——Adult recoveries from 1987 Lower

Granite Dam smolt releases of the barge transport index group are
complete (Table 1 and Appendixz Tables 1.0 through 1.11). We
recovered 91 fish at Lower Granite Dam (0.18% of releases) and 118
fish at all recovery sites combined (0.24% of releases). These
adult returns are similar to the returns of marked groups of smolts
transported by barge from the dam in 1984, 1985, and 19286, when
ohserved adult returns at the dam ranged between 0.16 and 0.22% of

the smolt relesases.




Table 1.--Summary of recovered adult spring/summer chinook salmon marked as juveniles at Lower Granite Dam in 1987 and

transported to below Bonneville Dam by barge {recoveries through July 1991),
adults that were jJaw tagged at the dam and subsequently recovered upstream,

Numbers in parentheses represent

Observed adult returns

Number Ccean~  Ocean Bonneville Indian River Lower Granlte Dam Stream Total
released age fishery Dam fishery  fishery N % Hatcheries surveys N %
$0,207 1 2 0 0 1 12 { 1) 0.02 0 0 14 0.03
2 o 9 {5} 2 1 66 {19} 0.13 35 0 89 0,18
3 ) _1ot) 2 [ 13 02) 0.03 A 1 15 0.03
Total 2 10 {6) 4 2 91 {22) 0.1i8 36 1 118 0.24




7

Recoveries ©of adults from transport and control groups of
smolts marked at Lower Granite Dam in 1989 are preliminary (Table 2
and Appendix Tables 2.0 through 3.12). To date, returns to Lower
Granite Dam are much lower than expected with 26 (0.03% of releases)
transports and 17 {(0.02% of releases) controls, These recoveries
include 1l- and 2-ocean returns with 3—ocean fish due to return in
spring 1992. Adult returns to the Snake River from the 1989 smolt
outmigration were also poor for general populations of both
spring/summer chinook salmon and steelhead. Therefore, we are
unsure if the addition of 3—ocean recoveries will provide sufficient
adult return information to provide a precise T/C estimate for this
study year.

During spring 1990, an unusually high occurrence of teeth
marks, resulting from attacks by marine mzmmals, was documented on
spring/summer chinook salmon at Lower Granite Dam (Matthews et al.
1992}, In spring 1991, we collected data on 1,325 returning
spring/summer chinook salmon throughout the adult migraticon (Table
3y, Overall incidence of marine mammal teeth marks was 14.0% (7.4%
descaled and 6.6% flesh wounds) for 1981 as compared to 12.2% for a
similar period during the previous year., Highest incidence occurred
during the early portion of the migration and tapered off as the
migration progressed. Impacts by marine mammals may further
Jjeopardize salmon stocks already at low levels of abundance.

Steelhead——Adult returns for steelhesad marked as smeolts and
released in 1987 as a barge transport index are complete (Table 4

and Appendix Tables 4.0 through 4.7). The total adult return from

all age classes to the dam was 500 fish or 1.82% of the release.




Table 2,~-Preliminary summary of recovered adult spring/summer chinoock salmon marked as juveniles at Lower Granlte,

Dam in 1989 (recoveries through July 1991},

Controls were released below Little Goose Dam.
parentheses represent adults that were jaw tagged at the dam and supsequently recovered upstream.

Numbers in

Observed adult returns

Ocean— Ocean

River

Number Bonneville Indian L, Granjite Dam Stream Total
Groups released age fishery Dart fishery fishery N % Hatcheries surveys N %
1989
Transport 75,285 . 1 g 0 0 0 3 0.00 1 0 4 0.01
2 ) 3 o 9 23 ¢.03 ) [ 26 0.03
Total 0 3 1] 4] 26 G.03 1 [#] 30 0.0¢
lg89
Control 107,176 1 0 1 0 0 2 (1} 0.0C 1 0 3 0.0¢
- g L 5 s 13 5.01 S 3 is  0.61
Total [ ] ] 0 17 (1) 0.62 1 0 19 0.02
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Table 3.--Weekly incidence of marine mammal marks on adult
spring/summer chinook at Lower Granite Dam, 1991.

-

. Date Sample size (N) Incidence (%)
19-27 April 4 . 0
28 April-4 May 20 15.0
5-11 May. 102 24.5
12-18 May 88 25.0
19~25 May ‘ 113 15.0

26 May-1 June 98 23.1
2-8 June 106 20.8
9~15 June 116 9.5
16-22 June 138 15.9
23-29 June . 179 8.9
30 June—-6 July 163 8.0
7-13 July 121 7.4
14-20 July 60 5.0
21-23 July 17 5.9

Total 1,325 ) 14.0




Table 4.--Summary of recovered adult steelhead marked as juveniles at Lower Granite Dam in 1987

and transported to below Bonneville Dam by barge {recoveries through July 1991}.
parentheses represent adults that were Jjaw tagged at the dam and subsequently recovered

Numbers in

upstream.
' . - Qbserved adult returns
Number Qcean— Bonneville Indian River Lower Granite Dam Total
released age Dam fishery  fishery N % Hatcheries N %
27,544 1 10 (6) 0 25 103 { 31) 0.37 b 107 0.3°
2 0 3 105 389 {(153) 1.41 56 400 1.45
3 D 0 2 8 L 3 0.03 2 F] 0,03
Total 10 (6) 3 132 500 (187) 1.82 64 516 1.87

0T
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However, nearly four times as many fish were racovered at the dam as
Z2-ocean fish in 1989 than as i-ocean fish in 19288 (1.41 ve 0.37%,
respectively) . Normally, we would expect to recover nearly as many
1- as Z-—ocean adults from a given smolt cutmigration. It appears
that l1-ocean adults encountered unfavorable conditions in the form
of low river flows and high water temperatures while migrating
upstream in fall 1988 (Matthews et al. 1992). These conditions
likely caused delays in migration and high mortality in migrating
adults of thisz age class. Conversely, 2-ocean adults returning in
1982 encountered higher flows and lower water temperatures,
resulting in much improved returns. Similar differences were
identified with returning adult steelhead marked in studies
conducted during 1984-86 (Harmon et al. 1289, Matthews et al. 1990).

Adult returns of steelhead smolts marked for transportationr
research in 1989 are preliminary, as conly l—ocean adults have
returned to date (Table 5 and Appendix Tables 5.0 through 6.5}.
Unfortunately, the preliminary returns are exceptionally poor. Only
33 adultg (0.11% of the releage) that were transported by barge and
34 adults (0.08% éf the release)rthat were released as inriver
controls returned to the dam as l-ocean fish. The overall return of
adults (56,9279 in the general population at Lower Granite Dam in
fall 19580 and spring 1981 was also low. Further, these returns were
predominated by Z2=ocean adults from the 1988 smolt outmigration,
indicating a wvery poor return of l-ocean fish from the 1989
outmigration. & similar pattern wasg observed for spring/summer
chincok salmon from the 1989 smeolt ocutmigration. Since river flows

in spring 1589 were the highest of the past 5 years (1987-91) and




Table 5.--Preliminary summary of recovered adult steelhead marked as juveniles at Lower Granite Dam in 188% (recoveries

thzouqh July 1991}. Controls were released below Little Goose Dam, Numbers in parentheses represent adults that
were jaw tagged at the dam and subsequently recovered upstream. :

Observed adult returns

Number Ocean-~ Bonneville Indian River Lower Granite Dam Tokal
Groups released age Dam fishery fishery N % Hatcheries N %
i9B9 .
Transport 30,116 1 ¢ 2 3 33 (3} 0.11 ) 3% 0.2
1982
Control 42,259 1 1 2 3 34 (4) 0.08 1 37 0,09

AR
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only slightly below average for the past 20 years, survival in the
estuary or ocean was presumably poor for 1989 outmigrants,

regardless of transportation.

Adult Recoveries for McNary Dam Studies

Spring chinook salmon——Adult recovery efforts for

transportation studies conducted at McNary Dam from 19286 through
1988 continue. Final returns for the 1986 study year were reported
(Matthews et al. 1992} and were so few as to preclude statistical
analysis. Recoveries f£from 1987 releases are complete, while
additional recoverles from 1988 releases are expected in the coming
months.

Adult returns for the 1287 study year, while pcor, were
improved over returns for the 1986 study year (Table 6 and Appendix
Tables 7.0 through 8.8). Due to low recovery numbers, we calculated
only theoretical CIs for the T/C estimates basad on adult recoveries
at Bonneville and Priest Rapids Dams, in the river commercial and
Indian fisheries, and at hatcheries (Tabkle 7). Both theorxetical and
emperical CIs were constructed for total combined recoveries. The
T/Cs {95% CIs) ranged from 1.11 (0.56, 2.21) at Bonneville Dam to
7.50 (2.17, 25.89) in the river commercial fishery. Again, the
imprecise results were due to the smzll numbers of adult recoveries.
While the overall T/C of 1.63 indicated a benefit from
transportation, the lower CI limit overlapped 1.00.

In summary, results of the 19287 study suggest a positive
association between transportation and suxvival of spring chincok
salmon from McNary Dam. However, confidence values around the T/C

estimate were large. Therefore, any future testing should inciude




Table 6. --Preliminary summary of adult reccveries of spring/summer chinook salmen marked as juveniles at McNary

DPam in 1987 and 1988 (recoveries through July 1991}.

Observed adult returns

Test Number Ccean- Qcean’ Bonneville River Indian L. Granite Priest Stream Total
groups released age fishery Dam fishery fishery Dam Rapids Dam  Hatcheries surveys N ¥
1987 .
Transport 38,487 1 1 1 5 0 0 ¢] 1 0 8 0.02
2 1] 11 (7) 5 k| 4 (1 17 {5) 10 2 39 0.10
3 1 2 5 4 2 L4 12 13 Q 29 .08
- Total Z 4 ™ 15 7 & (1) 21 {7 24 Zz 76 0.20
1 -
Control 57,902 1 0 1 i 0 1 0 0 0 3 0.01
2 1 17 (5) 2 7 6 (3) i1 (1) 14 1 50 0.0%2
3 1 1 q 3 0 [ i%L 3 2 15 0.02
Total T 79 TBT 3 0 T ™ T7 (2 17 3 68 0.12
1988
Transport 50,028 1 1] 2 4] 0 3 0 1 0 6 0.01
2 0 17 (3} 4 3 3 (3] 10 (2} 11 1 45 0.09
3 0 2 0 D 2 0 0 o q 0,01
1988 Total v Z1 37 ® K) 10 (31 i 12 12 il 35 11
Conttol 75,036 1 ¢ 1 o 0 1 1 1 0 4 0,01
2 Q 23 (&) 5 4 6 14 (2) 7 0 52 0.07
3 0 5 0 9 L R [ o & 0.01
Total ) F1 )] ) q g 5 T2) ) 4] 62 0.08

Numbers in

parentheses are fish that were subsequently recaptured,

FPI
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Table 7.——Summary of T/Cs and 95% CIs for adult recoveries of spring
chinoock salmon marked as smolts at McNary Dam in 1987,

Racavery Theoretical Empirical
site T/C 95% CI 95% CI
Bonneville Dam 1.11 (0.56, 2.21) ?
Priest Rapids Dam 1.88 (0.98, 3.52) a

River fishery 7.50 (2.17, 25.89) 2
Indian fishery 1.05 (0.4G, 2.77) a
Hatcheries 2.12 (1714, 3.95) :
Combined 1.63 {1.18, 2.25) (0:57, 4.63)

8 Too few adult recoveries to estimate
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greatly increased numbers of marked smolts to provide adequate adult
recoveries for precise and coanclusive results.

Adult returns from smolts marked at McNary Dam in 1988 are
similar to the returns for 1987 study year (Table 6 and Appendix
Tables 2.0 through 10.10). Recoveries are quite low so far, and
when complete, it is likely the results will be comparable to the
1987 study. A total of 55 transport (0.11% of releases) and 62
control (0.08% of releases) returns have been documented to all
recovery sites combined so far,

Fall chinook salmon——-Adult returns from transport and control

releases of juveniles marked at McNary Dam from 1986 through 19288
were monitored at Bonneville Dam, in the ccean, river, tribal
fisheries, and at hatcheries. Returns to date are incomplete, but
existing data are shown in Table 8 and Appendix Tables 11.0 through
16.5.

Preliminary recoveries of 1- to 4-ocean age adults from 1986
releases indicate substantial benefits for transported fish. A
total of 416 transports (0.36% of the releases) and 159 contrcls
(0.14% of the releases) have been recovered, resulting in a T/C of
2.60. As expected, most recoveries were from the ocean fisheries
with substantial numbers recovered from the tribal fishery, as well
as from hatcheries and at Bonneville Dam. We expect Lo recover a
few 5—-ocean adults next year in addition to receiving late data from
the wvarious fisheries.

Preliminary percentage returns of adults from 1987 marked fish
are higher than for the 1286 study year for the same recovery period

{Table 8). As with the 1286 releases, most recoveries have come




Table 8, --Preliminary summary of adult recoveries of fall chinook salmon marked as juveniles at YNclary Dam from
1986 to 1988 (recoveries through July 1991),

Ohserved adult returns

Test Number Ocean- Ocean Bonneville River Indian Stream Total
groups released age fishery Dam fishery fishery Hatcherles surveys N %
1986
fransport 114,653 1 2 o] [ 4] 8 4] 16 0.01
2 28 4 2 0 ! 0 43 0.04
v 3 42 0 17 36 27 4 %%f g%é
4 84 S6 (16} 22 659 15 1 .
Lose Total 15% B0 (L&) 7 108 ET ) 16 D.30
Control 115,991 1 1 0 1 0. 3 1 6 0.00
2 11 4 1] g 8. Q 23 0.02
-3 24 o] ] 16 18 0 g? g.gg
4 20 11 () 4 19 12 o 3 .
1087 Total O 5T T G 71 1 159 0.19
Transsort 68, 376 1 8 24 1 0 6 0 39 0.06
2 12 D % 7 B 2 3% 0.05
3 65 38 {12y iz 49 )3 1 161 0,24
Total 85 62 {12) i9 56 22 3 235 0.34
1987 .
Central 68,281 1 4 8 1 Q 4 0 17 0.02
2 2 0 y 1 4 0 7 0.01
3 16 L7 2 14 s 0 19 0.07
Total Tz 25 {7 3 15 13 0 73 0,11
1388
Transport 60,013 1 1 0 1 0 1 0 3 0.00
2 3 3 L1 g 1 g g 8 p.01
Total [ 3 (n 1 1 i 0 11 0.02
1988 . '
Contrel €0, 010 1 Q 0 0 0 i 0 1 0.00
2 2 2 1 2 [ 0 1 .01
Total 2 1 1 ) 1 1) g 0.0L

Nurbers in paranetheses

are fish that were subsequently recaptured.

LT
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from the ocean fisheries. Furthermore, the overall T/C of 3.00 is
higher than for the 1986 fish. Additional recoveries are expectad
in ensuing years.
2dult returns from 1988 juvenile releases are few to date, with
only 11 transport and 8 control fish recaptured (Takle 8). Many
additional returns are expected within the next few years.

PILOT STUDY TO EXAMINE THE FEASIBILITY OF USING PIT TAGS
TO EVALUATE TRANSPORTATION OF WILD CHINOOK SALMON SMOLTS

Introduction

The NMFS and COE conducted pilot studies in the summers of 1988
and 1989 with the primary objective of examining the feasibility of
using PIT tags to evaluate transportation of yearling chinoock salmon
smolts. Both wild and hatchery-reared fish were included in thess
studies. During the first 2 years, we developed effective
techniques for collecting and PIT tagging large numbers of wild parr
in their natal streams with low mortalify rates, observed detection
rates much lower than expected for all PIT-tagged fish upon their
arrival the following spring at the three collector dams, and
determined that outmigration timing of yearling chinook salmon
smalts through Lower Granite Dam differs considerably betwesn
hatchery and wild fish.

In the summer of 19290, we began the third and final year of the
pilot study. 2&As in 1989, PIT tagging in 1990 was concentrated in
the Middle Fork of the Salmon River drainage; a primary production

area for wild spring chincok salmon in Idaho. Here we report the
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results of the third year of the pilot study and summarize the

outmigration timing results for all 3 years.

Methods

Wild Fish

During August and September 1990, we collected and PIT tagged
wild spring/summer chinook salmon parr in nine streams in Idaho and
three streams in Oregon (Fig. 1). Specific streams for tagging wild
spring chincok salmon parr were chosen in the following areas: Bear
Valley Creek, Elk Creek, Cape Horn Creek, Marsh Creek, Big Creek in
the Middle Fork o©f the Salmon River drainage; Valley Creek and East
Fork of the Salmon River in the upper Salmon River drainage; and
Catherine Creek and the Lostine River in Oregon. Wild summer
chinook salmeon parr were tagged in the Secesh and South Fork of the
Salmon Rivers in Idaho, and the Imnaha River in Oregon.

Fish were collected and tagged from various reaches of each
stream. Collecting and PIT tagging procedures described by Matthews
et al. (19920) remained the same for our field work in 1950.

Over the course of the 3~year study, wild parr were PIT-tagged
in many streams in Idaho and Oregon (Table 9). We developed a
systematic comparison of the overall outmigration timing differences
among the 3 years at Lower Granite Dam by combining the recoveries

of individual streams for each year.

Hatchery Fish
FPIT~tagged spring chinook salmon from Dworshak and Sawtooth
Hatcheries and summer chinook salmon from McCall Hatchery were

compared to wild f£fish. Dworshak and Sawtooth Hatchery fish were
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Table 9.--History of PIT tagging wild and hatchery spring/summer
chinook salmon in Idaho and Oregon, 1988, 1989, and 1990.

1988

1989 1990

Crocoked River
Red River

East Fork Salmon River

Uppexr Salmon River
Alturas Lake Creek
Valley Creek
Sulphur Creek

Elk Creek

Bear Valley Creek
Marsh Creek

Cape Horn Creek
Big Creek

Lostine River
Catherine Creek
Grande Ronde River

Lookingglass Creek Hatchery

Sawtooth Hatchery
Dworshak Hatchery

Secesh River
Lake Creeck

South Fork Salmon River

Imnaha River

McCall Hatchery

Wild spring chinock salmon

B R

X

b4
X
X X
X
X X
X X
b4 P4
x
X X
X X
X

Hatchery spring chinook salmon

X
X

4 X
X X

Wild summer chinook salmon

KoMK

X X

X
X X

Hatchery summer chincok salmon

x

P4
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tagged by NMFS personnel for a pilot study by the U.S. Fish and
Wildlife Service (USFW) to examine the relationship between
bacterial kidney disease (BED) and smolt transportation. The USFWS
will report procedures and recovery pexrcentages at damsz for their
study fish in a separate document. McCall Hatchery fish were PIT
tagged by the Idaho Department of Fish and Game (IDFG).

Fish from several different hatcheries were PIT tagged over the
course of this 3-year study (Table 9). We combined all hatchery
recoveries for individual vears to provide a comparison of the

outmigration timing of hatchery fish among the 3 years of study.

Monitoring PIT Tags at Dams

During spring 1921, surviving spring/summer chinook salmon, PIT
tagged for this study in summer 1%90, migrated downstream
volitionally through the hydroelectric complex on the Snake and
Columbia Rivers. Of the eight dams the smolts pass, three are
equipped with complete smolt collection and PIT-tsg monitoring
systems. These are Lower Granite and Little Goose Dams on the Snake
River and McNary bam on the Columbia River (Fig. 1). These dams
alsc serve as the collection points for the smolt transportation
program.

At these facilities, all collected smolts that pass through the
outlet orifices of the fish and debris separators and through the
distribution flumes were electronically interrogated for PIT tags.
Dates and times of passage were electronically recorded rounded to
the nearest second and stored by computer. All recovery data were
transferred once each day to the mainframe computer oparated by the

Pacific States Marine Fisheries Commission in Portland, Oregon.
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Results

Collection and Tagging

During 25 working days in August and September, we collected
B, 628 wild spring/summer chinocok salmon parr in Idaho and Oregon
{Table 10 and Appendix Table 17). Of these, 8,250 were PIT tagged
and released back into the streams. The numbers tagged and released
per stream ranged from 164 in Cape Horn Creek to 1,023 in Valley
Creek.

The fork length of PIT-tagged wild fish from Idaho streams
ranged from 49 to 104 mm with an overall average of 68 mm (Table
10). The weight ranged from 1.0 to 14.2 g with an overall average
of 4.2 g. In the three QOregon streams, the fish were larger, with
an average fork length of 77 mm (range 56-104 mm). The average
weight of 4.2 g.(range 1.6~11.1 g} may not accurately reflect the
true average weight of tagged fish in Oregon since only 6.9% of
tagged fish were weighed.

As during previous years, mortality and tag loss were low in
1990 (Taeble 11 and Appendix Table 18). Due to low densities of
chincok salmon parr in Idaho streams, collections were made by
electro—fishing in all streams in that State. In Oregon streams,
the fish were collected either by seines or a box trxap. Collection
mortality was 1.5 and 0.3% for Idaho and Oregon streams,
regpectively. The tagging mortality was 0.2% for Idaho and 0.6% for
Oregon streams. Of the 1,706 fish held for 24-hour delayed
mortality and tag loss in Idaho and Oregon, we recorded 0.4%

mortality and 0.0% tag loss. The overall observed mortality was

1.6% for the two states combined.
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Table 10.-—Summary of the numbers collected, numbers PIT tagged and released, and
average lengths and weights of wild spring/summer chinook salmen in
summexr 1990.

Average fork Average
- Number length of weight of
Tagging Number PIT tagged tagged fish tagged fish
location collected and released {rm) {g)
Idahc wild
Bear Valley Creek . 358 352 €9 4.7
Elk Creek 257 247 78 6.1
Valley Creek 1,089 1,023 68 4.3
Cape Horn Creek 175 1la4 69 4.6
Marsh Creek 8a9 gel 71 4.9
E. Fork Salmon River 573 532 78 6.3
5. Fork Salmeon River 1,024 986 &5 3.4
Big Creek 749 724 67 4.2
Secesh River 1,131 1,016 61 2.9
4.2

Totals or averages 6,245 5,905 ) 68

Oregon wild

Catherine Creek 1,018 1,012 80 6.3
Lostine River 1,018 1,006 77 4.8
Imnaha River .. 3486 327 589 3.9

Totals or averages 2,383 2,345 77 4.2
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Table 11.—Mortality and tag loss for wild spring/summer chinook salmon
collected and PIT tagged in Idaho and Oregon in surmer 1990.

Mortality (%) Tag loss
Collection Tagging Z4-hour Overall afterx %é)hours
Idaho
Bear Valley Creek 1.1 0.0 .0 1.1 0.0
Elk Creek 1.2 0.0 — 1.2 —_—
Valley Creek 1.1 0.7 c.0 1.7 g.0
Cape Horn Creek 3.4 0.0 0.0 3.4 ¢.0
Marsh Creek 1.2 0.0 0.0 1.2 0.0
East Fork Salmon River 6.3 0.0 0.6 6.5 6.0
South Fork Salmon River 1.0 0.4 0.0 1.4 0.0
Big Creek 1.0 0.3 0.0 1.2 0.0
Secesh River 0.4 0.1 1.0 0.6 0.0
Averages 1.5 0.2 0.2 1.8 g.0
Oregon
Catherine Creek 0.5 0.0 0.6 0.6 0.0
Lostine River 0.1 0.8 1.2 1.2 0.0
Imnaha River o= 2.1 fnind 2.0 _
Averages 0.3 0.6 0.9 1.0 0.0
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Recovery of Test Fish at Dams

As during the previous 2 years, the detection totals and
percentages in 1991 were based on first-time detections of PIT tags
at the three collector dams.

A total of 3,627 PIT tags were detected at the three collector
dams during spring 1991 (Appendix Tables 19 through 35)}. Of these,
995 originated from wild releases and the remainder from the three
hatchery releases. For wild fish, 64.3, 28.6, and 7.1% were
detected at Lower Granite, Little Gocse, and McNary Dams,
respectively.

The detection rates ¢f wild figh at the damg are illustrated by
stream of origin in Figure Z. We detected 12.1% of all wild fish
released for this study at the three collector dams. This was a
31.5% increase in recovery from 1990 and a 59% increase from 1989.
Detection rates ranged from a low of 6.5% for fish from Valley Creeck
tc a high of 20.7% for fish from Cape Horn Creek. Detection rates
at Lower Granite Dam averaged 7.8%, ranging from 3.4% for fish
released in the East Fork of Salmon River to 15.2% for fish released
in Cape Horn Creek. These rates were 73 and 32% highsr than rates
for 1982 and 1990 detections, respectively. A total of eight wild
fish that were PIT tagged in summer 1989 were detected at the dams
in spring 19%91. Three of the fish were from Big Creek and five were
from the Secesh River.

During the PIT-tag detection/diversion system tests conducted
at Lower Granite Dam in spring and gsummer 19291 (see following

section}, 84 PIT-tagged wild fish from varicus streams were
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diverted, scanned, weighed, and measured. From the time of tagging,
in late summer 1990, to recovery, the average gain in length was
38.5 mm (range 22 to 84 mm), and the average gain in weight was 10.2

g (range 4.1 to 36.3 g). Average time between measurements was

267.8 days (range 218 to 338 days).

Quitnmigration Timing at Lower Granite Dam

Timing of outmigrations for individual and combined streams
along with hatchery populations were calculated from 1 April to 20
July 1991 by the methods used in 1989 and 19290 (Matthews et al.
1990, 1992).

Spring chinock salmon——Figure 3 presents the timing of

outmigrations passing Lower Granite Dam of spring chinock salmon
smolts for indiwvidual streams and hatcheries in 1891. B2as during the
previous 2 years, wild fish outmigration timing varied among
individual streams. In the upper Middle Fork of the Salmon River
drainage, fish from the Marsh/Cape Horn Creek and the Bear
Valley/Elk Creek areas peaked around 20 May with the 50th
percentiles of markad fish passing the dam azbout the same day. The
20th percentile passed on 3 June for the Marsh/Cape Horn Creek area
and on 14 June for the Bear Valley/Elk Creek area. This
outmigration timing was later than in 1990, when the 50th percentile
passed on 22 April for Marsh Creek and on 2 May for Bear Valley
Creek, and the 90th percentile passed on 31 May for both streams
(Matthews et al 1992). , Fish from Big Creek, a tributary of the
lower Middle Fork of the Salmon River, peaked at the dam on 14 June,
much later than other stocks. The 50£h and 90th percentiles passed

on 10 and 26 June, respectively. This stream also displayed the
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latest timing during 1980, Moreover, compared to 1990, the 1991
outmigration timing for this stream was 11 days later for the 50th
percentile and 4 days later for the 90th percentile passage.
Cutmigration timing for wild spring chincok salmeon from Valley
Creek, a tributary of the upper Salmon River, was similar to timing
ohserved for streams in the upper Middle Fork of the Salmon River.
Migration peaked at the dam on 20 May, with the 50th and 50th
percentiles passing on 20 May and 20 June, respectively. This was
the latest timing fér this stream during the 3-year study. Fish
Erom the Fast Fork of the Salmon River, another tributary of the
upper Salmon River, showed a much different outmigration timing at
the dam than fish from Valley Creek and the streams in the Middle
Fork of the Salmon River. Migration for these fish'peaked at the
dam twice, once on 23 April and again on 11 May, with the 50th and
90th pexcentiles passing on 9 and 26 May, respectively. The
outmigration timing for this stream in 1921 was similar to 1989 when
the 50th and 920th pexcentiles passed ths dam on 3 and 18 May,
respectively (Matthews et al. 19920). The timing of the
outmigrations of wild spxing chinook salmon smolts from the Lostine
River and Catherine Creek, tributaries of the Grande Ronde River in
Oregon, was similar. Migration peaked at the dam about 12 May
{Catherine Creek displaved a second peak on 20 May), with the 50th
percentile passing the dam on 14 May. The 90th percentile passage
dates were 26 May for the Lostine River and 8 June for Catherine
Creek.

The cutmigration period of hatchery spring chinook salmon

smolts at Lower Granite Dam was much more compressed than for their
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wild counterparts. Hatchery fish were in abundance sarly in the
outmigration, with very few detections at the dam after 15 May.
Both Sawtooth and Dworshak Hatchery migrations peaked at the dam on
24 April. Sawtooth Hatchery fish displayed a more protracted
cutmigration period at the dam than Dworshak Hatchery fish. The
50th percentile passage occurred cn 25 April for Dworshak and 3 May
for Sawtooth Hatchery fish. The 90th percentile passages occurred
on 9 and 17 May for the outmigrations for each hatchery,
respectively. While Dworshak Hatchery fish displayed almost
identical migration timing at the dam during both 19220 and 1991,
Sawtooth Hatchery fish showed a later migration for 1991 than for
either 1989 or 1990 (Matthews et al 1990, 1292).

To illustrate the overall difference in timing between %ild and
hatchery £ish in 1991, we combined all wild and hatchery recoveries
into their respective groups (Fig. 4). The combined wild fish
outmigration at Lower Granite Dam was characterized by a large peak
on 20 May, coincidental with the highest flow and turbidity of the
vear. The 50th percentile passed the dam on 19 May and the 90th
percentile passed the dam con 15 June. The combined hatchery
outmigration peaked on 24 April, with the 50th and 80th percentiles
passing the dam on 26 April and 10 Mav, respectively.

In general, the five peak pasgssage periods for wild spring
chinook salmon smolts at Lower Granite Dam during the past 3 years
(Fig 5), coincided with periods of peak river discharge at the dam.
However, the peaks tended to consist primarily of fish from a few

streams each year. Whether the increased river discharge moved

these groups of fish through the reservoir or were simply
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coincidental with their arrival at the dam was unknown. Since the
peaks occurred almost simultaneously with increased discharge, it
seems likely that the fish were in the immediate vicinity of the dam
and were simply moved through it rapidly by the increased flow.
Although in 1991 the peak ocutmigration perilods cccourred at different
times than in 1989 (the 1989 gstudy did not include £ish from the
Middle Fork of the Salmon River), the 50th and %0th percentile
passage dates at the dam were almest identical for both years. In
contrazst, the 50th and 90th percentile passage dates were about 12
and 10 days earlier in 1990 than in 1989 or 1891.

In contrast to wild f£ish, the outmigration timing for hatchery
spring chincok salmon was remarkably similar for all 3 years of the
study (Fig. 6). Migrations of hatchery spring chinoock salman smolts
peaked at the dam during the same 3-day period (22-24 April) under
highly wvariable flows, averaging 111, 73, and 37 kecfs during the 3-
day periods in 1989, 1990, and 1921, respectively. The 50th and
90th percentile passage dates were also similar, varying by only 4
to 6 days over the 3 years.

Summer chinook galmon——Figure 7 illustrates the outmigration

timing of wild and hatchery summer c¢hinock salmon smolts at iower
Granite Dam in 1991, Migration of Secesh River fish pezked at the
dam on 24 April, with the 50th and 20th percentiles passing on 27
April and 14 June, respectively. This stream exhibited similar
outmigration timing patterns in all 3 years, with 50% of the fish
passing the dam by the last week of April and 90% passing by the
second week of June, Migration of fish from the South Fork of the

Salmon River peaked on 20 April and 22 May; the 50th and %0th
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percentiles passed the‘dam on 16 May and 10 June, respectively.
This pattern was a similar to the outmigration timing oﬁserved at
the dam in 1989 (the only other year of tagging in this stream),
with 50% passing by the middle of May and 20% passing by the second
week ©of June in both years (Matthews et al 1880). Migration of fish
originating in the Imnaha River peaked at the dam on 25 April and 8
May, with the 50th and 90th percentiles passing the dam on 1 and 13
May, respectively. In this stream, the earliest timing of all wild
fish during‘all 3 years of study was observed, with over 50% of the
fish passing the dam in April and over 20% passing by mid-May.

In 1991, the outmigration period for hatchery summer chinook
salmon smolts at Lower Granite Dam was later and more compressed
than for their wild counterparts, but not as compressed as the
outmigration of hatchery spring chinoock salmon smolts, Migration
peaks of hatchery summer chinook salmon cocccurred on 12 and 19 May,
with the 50th and 90th percentiles passing the dam on 14 May and 4
June, reépectively. The 50th and 90th percentile passage dates for
these fish in 1991 were very close to those for 1889 (Matthews et
al. 19%0). ’

The combined outmigration timing of all wild summer chinook
salmon showed peaks occurred on 20 and 24 April and on 20 May, with
the 50th percentile passing the dam on 8 May and the 20th percentile
onr 11 June {(Fig. 8). . |

During the 3—yea£ study, péak outmigration periocds at Lower
Granite Dam for wild summer chinoock salmon (Fig. 9) were generally

variable and did not necessarily coincide with peaks in river

discharge. 1In all 3 years, peak cutmigration periods occurred in
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April under moderate to low river flows of 86.9, 48.9, and 36.2 kofs
for 1982, 1980, and 1991, respectively.

During both years that hatchery summer c¢hincok salmon were
included in the study (1989 and 19921), they displayed latex timing
than their wild counterparts (Fig. 10). Also, in contrast to wild
snolts, peak passage periods for hatchery fish were similar in both

years.

Discussion

Colliection and tagging methods used in the summers of 1988 and
19892 were again highly effective and successful during summer 1590.
However, due to the low densities of chinook salmon parr in most
streams during 1990, we covered roughly twice the area in the
streams to collect half as many fish as were collected in 1989.
Because of the low parr densities, we had to use electro—fishing in
most streams, and collection mortality was slightly higher than in
1988 or 18989. However, the tagging and 2Z4-hour delayed mortalities
were lower than during the previous 2 years. With the present
equipment, an additional crew, and adedquate parr densities, we
believe it would be possible to capture and tag up to 80,000 wild
fish during August and September for a full—scale transportation
study. However, dus to severely reduced escapements of wild adult
spring and summer chincck salmon intce Idaho and Oregon streams in
recent years, a full-scale study will not be feasible in the near
future.

Although recovery rates of wild fish at ccollector dams were

higher during spring 1291 than the previcus two springs, they were
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still lower overall than originally anticipated. However,
recoveries from some streams approached original expected recovery
rates at the dams. We appear to have overestimated overwintezx
survival for most years. However, all 3 study years coincided with
the extended drought period in the Snake River. Matthews et al.
(1990) reported that environmental conditions were severe during the
winter of 1988-89, which may have reduced overwinter survival more
during the first year of the study. During the second study year,
the winter was not as severe; even so, we only realized a 31%
increase in recovery of wild fish at Lower Granite Dam. In streams
tagged in both 1288 and 19289, two had lower and two had highex
recovery rates at the dam during the second year. This may suggest
that f£ish originating from streams in the Middle Fork of the Salmon
River, which were added during the second study year, may have
higher overwinter survival regardless of envirommental conditions.
The winter for the third study year of 189%0-281 was relatively mild.
Substantial increases in recovexy rates of wild fish were cbserved
at Lower Granite Dam from all streams in the Middle Fork of the
Salmon River except Marsh Creek. In the remaining four streams, two
had higher and two had lower recovery rates at the dam than during
the previous yesar.

The recovery proportions measured fqr wild fish among the three
collector dams were similar for all 3 vears of study. This was in
spite of the fact that envirommental conditions (particularly
temperature and flow) wvaried considerably over the 3 years.

The cutmigration timing of wild spring and summer chinook

salmon smolts from individual streams at Lower Granite Dam varied in
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1291, and also differed from individual streams in the 1989 and 1990
outmigrations. The outmigration timing of fish from individual wild
spring chinook salmon streams aiso varied more than that of fish
from individual wild summer chinock salmon streams during the 3
years of study. In all 3 years, wild spring chinock salmon smolt
outmigrations were protracted and encompassed nearly the entire
spring and early summer migration period. In the first 2 years, the
combined ocutmigrations of these fish displayed two peaks; however,
the first peak was eariier and stronger in 1990 than in 1988,
resulting in an overall earlier passage observed at the dam. The
third year differed from the previous two, with one gstrong peak
passage period arouﬁd 20 May. We suspsct that different
environmental conditions, extant during the late winters and early
springs of the 3 years, resulted in the variability in outmigration
timing among the years. In 1989, a late, cold winter and early
spring produced lower water temperatures. Low temperatures probably
delayed the outmigrations of wild fish, even though river flows were
near average for the period in 2pril. In 199%0, the late winter and
early spring period was wvery mild, producing warmer than normal
gpring water temperatures. This may have contributed tc the earlier
outmigration of wild fish for that year ewven though river flows were
below normal for the period. In 1991, the spring and early summer
were the coldest in many years, and the resultant low water
temperatures may have contributed to the late outmigrations of these
fish. River flows were also lower than normal for this period.

Raymond (1979) cites water tempgrature as one of the most important
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factors involved in triggering the downstream movements of hatchery
and wild chinock salmon smolts in spring.

Hatchery spring chincck salmon smeolts were less influenced by
differing environmental factors. In all 3 years, these fish
displayed wvirtuwally the same outmigration pattern, with migration
peaking at the dam within the same 3-day period.

In all 3 years of study, wild summer chinook salmeon smolt
migrations peaked at Lower Granite Dam in April, befors wild spring
chinook and hatchery summer chinook salmon smolts. Moreover, these
fish passed the dam earlier in 1930 than in 1888, even under lower
river discharge in 12%0.

Outmigration timing of hatchery spring and summer chinook
salmon smolts and wild summer chinocok salmon smolts may be more
closely related to the time of year than to river discharge at the
dam. In contrast, the peak ocutmigration periods for wild spring
chinook salmon coincided with peak flow periods at the dam. In
addition to flow, other factors such as physiolcogical development,
variability in stock behavior, and cother environmental factors may
affect the passage timing of wild chinoock salmon smolts.

Data from this pilet study have provided valuable insight
concerning the migrational behavior of different stocks of wild
chinock salmon smolts in the Snake River Basin. These studies
should continue in order to characterize run—timing of various
stocks of wild fish. Data should be collected over several years,
encompassing different environmental conditions. Information gained
will be critical for meking sound management decisions to provide

for increased survival of all stocks in the future.




46
ASSESSMENT QF A PIT-TAG DETECTION/DIVERSION SYSTEM
AT LOWER GERANTITE DAM

Introduction

In spring 1983, a PIT-tag detection/diversion system was
installed and tested in the Jjuvenile f£ish cecllection facility at
Lower Granite Dam (Matthews et al., 1890). The principal feature of
the system is a sliding gate (slide gate) in the bottom of each of
two flumes exiting the fish and debris separator. The slide gates
divert or remove PIT-tagged fish from the general population of fish
passing through the flumes to the collection raceways or barges.
During the first year of testing (19288), several major design
problems were identified and corrected, and more testing was
conducted during the 19920 smeolt outmigration (Matthews et al. 1991).

The 1990 tests indicated that the corrections and adjustments
produced the desired results. For example, by increasing the slope
of the flumes and stabilizing the velocity of the water exiting the
gseparator, the overall average number of untagged fish diverted per
diversion cycle decreased from 1.7 in 1989 to 1.2 in 19920. Also,
mortality rates for spring/summer chinock decreased from 0.4% in
19282 to 0.1% in 1990, and for steelhead from 8.8% in 1982 to 0.6% in
1890, However, when hourly facility counts exceeded 20,000 fish or
when steelhead numbers werxre high, we observed higher than expected
rates of untagged fish diverted per cycle, injuries, and mortalities
(Matthews et al. 19091}.

After the 1990 testing season, two major changes were
recommended and incorporated inte the system. First, both of the

flumes exiting the fish and debris separator were painted black on
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all interior surfaces. Ldids, with their undersides painted black,
were fabricated to cover the tops of the flumes. These
modifications were intended to eliminate any light stimulus that
might influence fish behavior. It was postulated that some of the
fish, particularly steelhead, were reacting to the brightly lit
flume by swimming wvigorously against the current. This would cause
the fish either to delay their movement between the PIT-tag detector
and the slide gate or to delay their departure from neaxr the slide
gate., In the first case, a PIT-tagged fish might not be diverted as
desired, while in the second case, the chances of diverting untagged
fish might increase whenever a PIT-tagged fish activated the slide
gate. It was believed that darkening the flumes would alleviate
these problems by decreasing the volitional swimming of steelhead
smolts as tkey left the separator.

The second adjustment was the addition of a buffer near the
end of the slide—gate closure. In the past, the ram controlling the
slide gate closed the gate at a uniform speed until the gate was
completely closed. BRBecause of this, fish caught in the gate as it
closed had an increased chance of injury or death. The buffer
allowed the slide gate to close at full speed until it was 2.5-5.0
cm from complete closure. At this point, the slide gate slowed down
significantly in oxder to allow any fish in the area of the leading
edge of the slide gate time to escape before complete closure.

The primary objectives of the 10891 testing were to determine if
these changes produced the desired effects of decreasing injuries,

mortalities, and numbers of untagged fish diverted per eycle. These

L
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effects were particularly critical during periods when facility fish

counts were greater than 20,000 fish per hour.
Methods

As in past years, the efficiency of the system was defined as
the ratio of untagged fish diverted per PIT-tag diversion cycle.
Since this ratio is a function of c¢ycle time and number of fish
moving past the system per hour, an expected value for this ratio
can be estimated. During the 1920 testing season, twice as many
PIT-tagged fish passed through the south than the north flume
(Matthews et al. 1992). This pattern was observed again during the
1991 testing season. Assuming that PIT-tagged fish were randomly
interspersed among other fish, PIT-tag detections indicated that 33%
of the fish passed through the north flume and 67% passed through
the south flume. Because of this inequity, an expected value for
the number of untagged £ish, per cyéle was designed to reflect the
non-equal distribution of fish between the two flumes. The formula

used to estimate the expected value was:

= |H P, + A-PPt)
Expected Value = )
ey 36001

where: n = the number of tests in each grouping
i =1,...,n
H: = the expanded hourly facility count for test i
P = 1/3 (the amount of fish passing through the north
flume)
t,; = the cycle time for the north sliide gate for test i1
t,; = the cycle time for the south slide gate for test i
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This formula assumed a linear relationship between the facility
count and the expected walue. 2As the facility count increased, the
expected value increased proportionally (Fig. 11).

The efficiency of the PIT-tag detection/diversion system was
determined by conducting hourly tests during the 1991 smolt
outmigration. Half of the tests were run at night, while the other
half were split between early morning and mid-afternoon. The hourly
count of fish passing through the facility and the number of PIT-tag
diversion c¢ycles were not known until after each hourly test was
complete, The hourly fish counts were determined using the facility
sample counts for each hour of testing.

At the end of each hourly test, fish were removed from the
collection tank with a sanctuary dipnet and anesthetized. They were
then scanned for PIT tags, identified by species, counted, and
observed for injury and descaling. In addition, all PIT-tagged fish
were weighed and measured to ferk length. All fish were returned to
the collection system for transportation after recovery from the

anesthetic,
Results and Discussion

bDuring the testing season, 150 successful tests were conducted
(Table 12 and Appendix Tables 36 through 39). Several tests were
aborted because of mechanical and/or electronic problems. Testing
was planned to start in early April; however, due to low fish
numbers, daily testing did not begin until late April. The highest

hourly facility fish count tested was 39,300.
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Figure 11.--The relationship between the exPected and actual ratios of untagged fish to tagged
fish diverted per diversion cycle whén the percentage of steelhead was less than or

greater than 50% of the sample.
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Table 12.--Summary of results of PIT-tag detection/diversion system
testing at Lower Granite Dam in 1891.

Hourly Fish Number of Untagged Fish Standard Expected
Counts Tests per Cycle Error Value
< 5,000 60 0.43 0.07 0.18
5,001-10, 000 43 0.97 0.09 0.49
10,001-15,000 24 1.39 0.16 0.82
15,001-20,000 12 1.97 0.29 1.22
20,001-25,000 4 1.92 0.31 1.54
25,001-30, 000 2 2.3 D.34 189
30,001-35,000 3 3.19- 0.54 2.34
35,001-40,000 _2 2.83 0.25 2.56
Totals and
Averages 150 1.03 - 0.07 0.58
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The efficiency of the system ranged from 0.43 untagged fish
diverted per cycle, when facility counts were below 5,000 fish per
hour, to 3.12 untagged fish diverted per cycle when facility counts
were between 30,000 and 35,000 fish per hour (Table 12).

In examining the effect of steelhead abundance on the
efficiency of the system, the darkening of the flumes appeared to
produce the desired result. The efficiency of the system was 0.62
untagged fish diverted per ¢ycle when the pexrcentage of steslhead
was under 50%, and 1.32 untagged fish diverted per cycle when the
percentage of steelhead was over 50% (Fig. 11). While this may sesem
like a large increase, it related to the hourly facility count. The
average hourly facility count was 4,264 when steelhead comprised
less than 50% of the population, but was 11,406 when steelhead
comprised greater than 50% of the population. Since we defined the
expected value as a linear function of the houriy facility count,
the efficiency would hawve been expected to decrease more than it
actually did based solely on the increase in the hourly facility
count, Therefore, the numbers of steelhead in the population
appeared to have no effect on the efficiency of the system.

The descaling/injury rates were somewhat greater than measured
during the two previcus seasons (Matthews et al., 1980, 1992),
averaging 5.5% for spring/summer chinock and 3.2% for steelhead.
These values were also somewhat higher than those measured for the
collection facility in general (Ceballeos et al. 1952). Presumably,
the descaling/injury rates in our tests during all years were
inflated to an unknown degree by collection and handling procedures

during data retrieval.
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Overall results of the third year cf testing the PIT-tag
detection/diversion system indicated that the system functioned
well, with higher efficiency, in terms of untagged fish diverted per
cycle, than we had originally expected. Furthermore, the efficiency
cf the system was not impacted by the percentage of steelhead in the
population as in past yesars, and the mortality rate for this species
was decreased significantly from the previous year. We believe that
the system at Lower Granite Dam is ready for use in research or
monitoring programs. It is sufficiently simple to set up and
cperate for individual researchers to be able to easily fine tune it

to accomplish their particular goals.
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Appendix Table 1.0.——-Summary of all recoveries of adult spring
chinook salmon transported as juveniles by
barge from Lower Granite Dam to below
Bonneville Dam in 1987.

Kaster File Date : 22 July 1391
FRLEASE 8RODPS IRCLEDED: g?ﬂﬁh 87068 87060 87060 OTO6E QTO6F 87066 9T06E BT06I 37867 8706

0207

% RETURN

1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE
SPRING CHINOOK :
Brands Uoed: 321 RAZ 2 RA2S. BA2-4 RAO 3 BAB A RASDL RISU3 RASH2 RAG 1 HA 2
Hire Doden Dosd: 131343 231944 131085 731945 230018 435015 235022 230029 292053 131947 ~131948
NUNBER BELBASED:
TRAR OF BETURN
RECOVERY AREA 1981 1088 1989 1990 199 1092 1014
BIYER STSTEH TRAPS |
BONRRVLLLE ThAD 0 ) T { g g 1
LOWES GIARITE TRAP ) 1 i 1 J i B
(CEAN FISHERILS ' '
ALASEA ) ) ) ! 0 ) B
BRTTISH COLONBIA ) ; 0 I ] D D
RASHINGTON i 0 B ) i 0 g
OR¥a0N ! ’ 0 D 0 ) ?
CALIFORNLL i i 0 I i 7 §
otk I ) d ] i ! 0
RIVER SPORY -
COLUNBIA B. BRLON SHAKE B. 0 ) 0 b g 0
COLONBIA &, AGOVE SRAKE B 0. i 0 u ) 0 0
NRRATCRER 1. : 0 0 i 0 D 0 0
] i i ] ) i i
RIVER CONMERCIAL |
COL. R. THST TSHRY (0RE) ) b . ) 1 1
THDIAN FISERRY . |
IR CIRENONIML. - - 0 ) 2 2 . i 4
EATCERRIES -
DHORSEAR 3. 0 0 21 g ) ) 2
RAF1D RIVER . 0 0 1l ; 1 0 1
KO0SLIA 1. 9 ] i 0 ] g i
LO0K1RBGLSS T, 0 i 3 } I i 2
GENERAD ) ) i ] i 0. i
STREAK SURVEY 9 ) 0 1 ) 0 1
DRRNORK ) B 0 g ) ’. !
T07ALS ) 15 111 19 ) ) 151

PERCERT OF RECOVERY H 0.0 8.9 7.5 - 1.6 0.0 0.0




Appendix Table 1.1.--Recoveries of adult spring chinook salmon
transported as juveniles by barge from Lower
Granite Dam to below Bonneville Dam from 10 to
16 April 1987.

er File Date : 22 july 1991
TR P

1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE

SPRING CHINOOK

Brands Used: RAZ 1
¥ire Codes Used: 231943 i

HUMBER BELEASED: 4226

TEAR OF RETIRY
RRCOVERY AREA ' 1387 1388 1989 1980 1381 1992 T0TAL % RETORM

RIVER SYSTEN TRARS

BORHEVILLE TRAD 3 0 ] b 3 0.071

LOWER GRAMITE TRAP ] 9 { 1 0 0 B 0.118
OCEAN FISERRIES

ALASEA 9 ] i 0 0 0 )] 0.00

BRITISH COLOMBIA 0 0 0 } 0 0 0 2.900

WASEIRGTON 0 8 0 8 0 § 0 0.000

0REGOK § -1 0 b ) 8 1 0.0

CALIFORNIA 9 3 i g 0 0 i §.000

0fHER 0 6 0 8 0 0 0 0.000
RIVER SPORY 0 0 0 i 0 0 0 0.000
RIVER COMMERCIAL o

(L. R. TEST FSHRY (0RE) 8 ¢ i 0 0. 2 , 1 0.024
THDIAN FISHERY . .

INDIAK CERMORLAL, . 0 0 0 2 0 0 I X T\
TATCRERIES o - -

DXORSEAR 8. - 0 ¢ 5 | 0 6 § 6.142
STREAN SURVEY ] 0 0- ] 0 0 ] $.000
20nLS g i 3 g N , 18 §.426
PESCER? OF RECOVERY % 9.0 5.8 12.2 2.1 9.0 2.0




Appendix Table 1.2.-—Recoveries of adult spring chinocok salmon
transported as juveniles by barge from Lower
Granite Dam to below Bonneville Dam from 16 to
18 April 1887.

Haster File Date : 22 du IE 190t
NELEASK GROUPS TNCLUDED: 87063

1987 L.GRANITE BARGE INDEX ' BELOW BONNEVILLE

SPRING CHINOCK

Brands Dsed: RAZ 2
¥ire Codes Uged: 231344 ~

NUNBRR RELEASED: 5138

RAR OF RETORY '
RECOYERY AREA 1387 1988 1983 1890 1591 1982 T0TAL % RETURN

RIVER SYSTRM TRAPS

LOKER GRAKTIE TRAP 0 2 ; ! 0 | B 0.156
OCEAR FISHERIES g i 0 g i 0 g 0.080
RIVER SPOR? ! 0 i 0 d 0 0 0800
RIVER COMMERCIAL ! 0 0 9 0 0 i 0.008
INDIAR FISHERIES 0 y - ] o 0 0 g 0.000
BATCRERIES

Ot TAGRLASS 3. 8 b 1 “ 1l
STRESH SURVEY 0 ) b 0 0. d i 0.600
T0TLS o 2 12 a. 0 0 i 0.273
PRRCERT OF RECOVERY T 0D 1.3 85.7- 0.0 0.0 e




Appendix Table 1.3.-—Recoveries of adult spring chinoock salmon
transported as juveniles by barge from Lower
Granite Dam to below Bonneville Dam from 18
to 20 April 1987,

Kagter File Date : 22 July 1381
RELE158 GROUPS TNCLUDED: BTORC

1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE

SPRING CHINOOK

Brands Used: B42 3 .
Hire Codes Used: 231045

NUMBER RELEASED: 1536
YEAR OF RETORE
RECOVERY ARER 1987 1368 1389 1390 1591 1982 T07AL ¥ RETORR

RIVER SYSTEN TRAPS

BONNEVILOE T2AP ) 0 Lo 0 0 y 0.043
LOVER CRABITE TRAP P . 2 15 1 8 b 18 0388
OCEA¥ PISHERIES .
ALASEA 0 0 D 0 0, 0 ) 0.000
SRITISH COLONBIA 0 § b 0 R 6 i 0,900
RASITRGTOR ) 0 0 i 6 0 i 0.000
038GON ] ] D ) b b i 0,022
CALITORKIA ; 0 0 i 0. 0 ] 0,000
0T3ER ; 0 0 i § 0 d 0.000
RIVER SPORT 0 0 i 0 0 0 b 0.000
RIVER COMMERCIAL ? 0 b (I | b ) 0.000
TRDIAK FISBRRIES 0 0 0 0 b 0 D 0.000
BATCHERTES )
DNORSHAR 1. ) 9 B B D § B 5,129
RAPTD RIVER §. 0 0 3 0 0 b 3 0.065
T003KI4 §. 0 0 1 0 0 . 1 0,022
STREAN SURVEY 3 0 0 0 3 b . 0.000
T0TALS i 3 26 I S| ] 31 0.689

PERCEXT OF RECOVERY % 0.0 8.1 8.9 6.5 8.0 0.9




Appendix Table 1.4.--Recoveries of adult spring chinook salmon
transported as juveniles by barge from Lower
Granite Dam to below Bonneville Dam from 20 to
22 April 1987.

r File Date : 22 July 1381
BELEASE GROUPS THCLODED: g?ﬂSD

1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE

SPRING CHINOOK

Brands Used: RAZ 4 .
Wire Gedes Used: 231948

KOHBER RELEASED: 4929

YEAR (F RETORN
RECOVERY AREA 1987 1948 1958 1380 1981 1982 TOTAL % RETORM

RIVER STSTEM TRAPS

BORSETILLE TRAP ) ) 2 ) 0 b 2 0.0

LONER GRANITE TRAP D i ] 5 0 0 w0
OCEAR PISHERIES ) b 0 0 0 b 0 0000
RIVER SPORT 0 b b ! 0 0 b 0.000
BIVER COMKERCIAL D i ; 0 [ 0 b 0.080
THDIAN FISHERLES B b 0 0 b b D .00
EATCHBRIES ‘

DRORSEAR 1. B ) ! 0.0 0 L 0.0

BAPID RIVER 1. 0 ] 1 f ) ) I N3
STREAY SURYEY 0 | b 0 b 0 0 0000
TOTALS | 0 1 2 5 0 b T .36
PERCERT OF RECOVERY R X 5.6 861 203 0.0 3.0




Appendix Table 1.5.--Recoveries of adult spring chinook salmon
transported as Jjuveniles by barge from Lower
Granite Dam to below Bonneville Dam from 24 to
26 April 1987.

Hagier File Date : 27 July 1881
RELEASE GROTFS INCLUDED: g?ﬂﬁi

1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE

SPRING CHINOOK

Brands Used: RAY 3
Rire Lodes Used: 232018 -

FUMBER RRELEASED: 4445
TEAR OF RETORN

RECOVERY ARBA 1987 1988 1989 1990 1991 1992 TOTAL % RETURN
BIVER STSTRH RAPS ‘ o
LONER GRANITE TRAP D 0 2 0 f 0 2 0.045
OCEAR RISHRRTES ] 3 8 3 i 8 0 3.000
RIVER SPORT ) 0 0 0 i 0 3 0.000
RIVER COMMERCIAL 0 0 0 0 0 0 0 0.000
INDIAK RISHERIES ) b b 0 0 0 b 0.008
_EATCHERIES |
DHORSEAR . i i 1 b 0 8 1 0.022
STREAK SBRVEY | b (R 0 g 0.000
R .. 0 0 3 ) 0 0 30087

PERCENT OF RECOVERY B 0.0 0.0 100.0 0.0 0.0 5.0




Appendix Table 1.6.--Recoveries of adult spring chinook salmon
transported as juveniles by barge from Lower
Granite Dam to below Bonneville Dam from 26 to
28 April 1987.

Haster File Date : 22 July 1991
RELEESE GROUPS TRCLDED: g?ﬂﬁ?

1987 L.GRANITE - BARGE INDEX BELOW BONNEVILLE

SPRING CHINOOK

Brands 0sed: A9 4 .
¥ire Codes Dged: 232019

- HUMBER RRLEASED: 4843
0F REY

It o]
O by
O e
L=t = =]
]
el
oo

RECOYERY ARRA 1981

g 1940 - 129t - 1992 T0TAL X RETORR
RIVER STSTEN TRARS ‘

LOWER GRANLIE TRAP 0 ! ! 0 0 6 1 e
OCRA PISHERIRS 3 g ) 0 9 b b 0.000
RIER SPORT 0 9 9 0 0 ] 0 9.000
RIVER COMMRRCIAL ) ) 0 D g 0 b 0.000
THDIAN FISHRRIES ) ) 0 J g 0 b 0.000

. EACERIES

RAPI) RIVER H. g 0 1 ] 0 0 {0 0.0
STAEAN SORVEY ) 0 0 S 0 0 0.000
oS L ) 2 ) 0 ) 2 0.0

PERCENT OF RECOYERY Y 0.9 b0 100. 0.0 0.0 9.8




Appendix Table 1.7.--Recoveries of adult spring chinook salmon
transported as Juveniles by barge from Lower
Granite Dam to below Bonneville Dam from 30
April to 1 May 1987,

Kagter Fila Date : 22 JulE 1991
RELEASE GROIPS IHCLODED: sT066

1887 L.GRANITE BARGE INDEX BELOW BONNEVILLE
SPRING CHINOOK

Brands Used: RASUY
¥ire Codes Osed: 232022 -
HOMBER RELEASED: 4315

TEAR OF RETORN
RECOVERY ARE& 1987 1868 1989 1980 1991 1992 T0TAL X RETURR

RIVER DYSTRY TRADS

LONER GRAKITE TRAP 0 i 3 0 0 b { §.083
OCEAN FISHERIES 0 b b ] 0 b b - D000
RIVER SPORT 0 0 0 t § & 0 0.000
RIVER COMNERCIAL B ] b b § b 0 8.000
TRDIAN FISHERIES 0 0 ] g 0 B 0 0.800
BATCRERIES ' '

RAPID RIVER K. 0 0 1 g 0 L 1 0.021
STREAM SURVEY 0 0 B 0 * 0 R 0 0.000

foms 0 ! 4 D 0 S S W1
PERCERT OF BECOVERY L R Y R Y B T 0.0 6.0 3.0 ?




Appendix Table 1,8.——Recoveries of adult spring chinock salmon

transported as juveniles by barge from Lower
Granite Dam to below Bonneville Dam from 1 to 4
May 1987.

Magter File Date : 22 Jul
e T i e e

1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE
SPRING CHINOOK

Brands Used: RASU3
Wire Codes Used: 232029 -

NUKBER RELEASED: 5059
TEAR OF RETGRN
RECOVERY AREA 1987 1888 1589 19830 1391 1992 T0Tah % RETURA

RI¥ER STSTEN IRAPS

BONKEVILLE TRAD b 9 { ) ] 0 { 0.000
LORER GEARITE TRAP 0 3 6 i 0 ) 1 0.198
OCEAN FISHERIES ) 0 0 0 ' 9 0 0.000
RIVER SPORS , . |
COLUKBIA B. BELON SRAKX K. D ) 0 0 b g 0 2.008
COLDNITA B, IOTE SRALE ¥ 0 0 0 0 8 0 0 3,000
RERATCHEE 1. ) 0 1 0 3 8 0 0000
i i 0 0 ] 0 1 0,020
TIVER COMMRRCIAL ] 0 0 0 0 0 b 0.000
THDIAR FISHERIES D 0 0 b b b 3.000
BATCHERIES D 0 0 0 b 9 0 3.000
STRELH SURVEY ) 0 0 b b 0 ) 3.000
TOTALS S 0 g 1 { 0 2 12 0.237

PERCEHT OF RECOVERY 4 0.0 33.3 58.3 8.3 0.0 0.t




Appendix Table 1.9.--Recoveries of adult spring chinook salmon
transported as juveniles by barge from Lower
Granite Dam to below Bonneville Pam from 4 to

12 May 1987.
r Tile Date : 22 July 1951
RELEASE GROTPS INCLUDED: 87061 !
1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE
SPRING CHINOOK
Brands Dsed: RAZDZ -
Wire Codes Used: 232023

HOKBER RELEASED: 2681

YEAR OF RETURN -
RECOVERY AREA 1881 1984 1989 1930 1981 1392 TOTAL % RETORN

RIYER SYSTEN TRAPS

BONNEVILLE TRAP 0 b § 0 g 0 § 0.224
LOREY GRANITE TRAP i b T 2 g § ? 0.336
OCEAN FISHERIES 0 ; b 0 0 0 0 9.000
RIVER SPORY 0 ; 0 0 0 g 0 0.000
RITER COMNERCIAL i ; b i b 0 0 . .00
T¥DIAH BISHERY
= INDIAK CERENONTAL 0 g 1 0 D 0 1 0.037
BATCEERIES 0 i b I § - b 0.000
STREAH SURVEY D ; 0 . D - 0 1 8.037
URERORE " 0 0 3 { 0 0 1008
TOTALS | , D 0 14 4 0 0 18 0.671

PERCENT OF RECOYERY . ) 0.9 8.0 1.8 2.2 0.0 .0




Appendix Table 1.10.-—-Recoveries of adult spring chinook salmon
transported as juveniles by barge from Lower
Granite Dam to below Borneville Dam from 12 to

13 May 1987,
Nagter File Date : 22 July 1991
BeThEEy Gaoupe THCLETED. b10e)
1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE

SPRING CHINOOK

Brands Uzed: BA9 |
¥ire (odes Dsed: 231847 -

HUMBER BRLEASED: . 5079

TEAR OF RRTORY ' ‘
RECOVERY ARER © 1987 1588 1988 1988 1991 1392 ‘ T0TAL % RETORR

RIVER STSTRH 1RAPS

LOVER CRAKLTE TRAP ) 3 g 2 g D w0
OCEEN FTSEERIRS ) 0 ) g g 0 0 0w
RIVER SPORT ) ] | 0 0 0 1 0.0
RIVER CORMERCIAL B ) ) ) 0 D 0 0.0
TNDIAR FISEERTES 9 ) 0 0 R 1 0.0M
i D D 3 ! ) b T 0.5

ML, 8 i { i i O
STRRAN SERVEY ) 0 ) g 9 0 0 000
107048 a ) 3 15 2 0 0 SR R 1
PERCERY OF RECOVERY S5 08 158 TG 100 0.0 0.0




Appendix Takle 1.11.——Recoveries of adult spring chinock salmon

transported as juveniles by barge from Lower
Granite Dam to below Beonneville Dam from 15 to

27 May 1987,
Kagtar File Date : 22 July 1991
RRLIASE GRODES ITHCLUDED: i?ﬂﬁ!
1987 L.GRANITE BARGE INDEX . BELOW BONNEVILLE

SPRING CHINOOK

Brands Osed: RA9 7 N
Yire Codes Used: 231948

. NOBER RELEASED: 4366

TRAR OF RET(
RECOTERY AREA - 1087 1988 -1

RIVER SYSTEN TRAPS

RN '
Ch 1999 1891 1982 T07AL X RETURN

LOKER GRANITE TRaP 0 b 5 1 0 0 6 - 0137
OCEAN FISHERIES 0 0 i i 9 0 i 0.000
RITER SPORY 0 b ) 9 D | ! 0.000
RITER CONKEACIAL 0 0 ] i 0 b i 0.000
THDIAK FISHERY

THDIAH CRENORIAL - 0 0 t 0 (R 1 0.0

HATCHERIZS

RAPID RIVER A, g b 2 ] g | 2 0.048
GERERAL 0 0 i 0 i i { 0,623
STRRAK SURVRY 0 0 0 i i | ) 0.000
TOTALS e 0 0 I 0 0 10 0.

PERCRNY o RECOVERY - X t.0 8.0 0.0 10.0. B.9. 0.0




Appendix Table 2,0.—Summary ©f all recoveries of adult spring
chinook salmeon released as juveniles below
Little Goose Dam in 1989.

Kagter File Date :
RELEASE GROUPS IHCLUBED gQﬂTh 38073 B90TC BY0ID BBOTE B9OIF BO0TG B890TE 89071 89071 B%OTE B90TL

1988 L.GRANITE TRANS CONTROL BELOW I.GOOSE
SPRING CHINOOK

4 LARTI LARTZ LART LARTY
$ 241

Brands Used: LA2 1 LdZ 2
23285 30 232351 232352 132411 2

L2 3 LA2 LA3 1
Wire Codes Used: 232206 232258 232349 252 1 130413

KUMBER RELEASED:

. TEAR OF RETURY '
RECOVERY AREA 1389 1530 1981 1992 T0TAL % RETURH

BIVER STSTRM TRAPS
BONNEY

LOWER é]ﬁagxgg %m 8 % 1% 3 1?:: 38‘{%
OCEAN FISRERIES ‘ ] 0 b 0 0 0.000
RIVER SPORT ] 0 0 t 3 0.008
RIVER CONMERCIAL 0 0 0 0 8 8.600
IDIAK FISHERIES 9 0 i 0 _ ] 0.000
HEATCARRIES ' '
DRORSHAR 8. 0 i b ¢ - t 8.061
STREAN SURVEY 0 0 i ] S 0.000
TOT4LS - L ! 1 ) | W00 -

PERCENT OF RECOVERY X 0.0 20.0 80.0 §.6

107178




Appendix Table 2.1.——Recoveries of adult spring chinook salmon
released as juveniles below Little Goose Dam
from 7 to 14 April 1989.

Haster File Date : 22 da lg 1391
RRLEASE GROOPS 1HCLODED: B907A

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE

SPRIRG CHINOOK

Brands Used: LAZ 1
¥ire Codes Used: 232256 -

_ HOMBER RELEASED: 10016
BAR OF RETURY ‘
RECOVERY AREA 1983 %950 1981 1492 010, % RETURY

RIVER SYSTEN TRAPS

LORER GRANITE 1ha? 0 1 A 30,03
QCEAY FISEERIES 0 0 D 0 B 0.000
RIFER SPORT 0 0 0 ) 0 0.000
RIVER COMMBRCIAL 0 0 0 ; 00w
TRDIAN FISBERIES 0 0 0 b o 0.0
RATCHERTES

DHORSEA 1. 0 1 0 ; O N3
STRRA SURVEY. 0 0 b 0 0.000
05 A B 2 D T 0.

PRRCEAT OF BECOVERY X0l 500 50.0 8.0 ) -




Appendix Table 2.2.——Recoveries of adult spring chinoock salmon
released as juveniles below Little Goose Dam
from 17 to 1B April 1988.

Master Pile Date : 22 Ju lg 3t
HELEASE GROUPS THGLODED: B907C

1889 L.GRANITE TRANS CONTROL BELOW L.GOOSE
SBPRING CHINOOK

Brands Dsed: LAD 3 )
Bire Codes Used: 232349 *

XOHBER RELEASED:

TEAR OF RETURN
1390

RECOYZRY ARRA 1883 1991 1392 ‘ T0TAL % RETURE

BIVER STSTEM TRAPS

LOWER GRAKITE TRAP ) 0 ? 0 3 0.0
OCEAR FISHERIES 0 0 i i 6 0.000
RIVER SPORE ) ) 0 0 N
RIVER CONMERCIAL ) 0 D 0 6 0.000
THDIAN FISHERIZS 0 0 D 0 0 0.000
LATCHRRIES D 0 D 0 b 0.000
STREAY SURVEY 9 0 D 0. 6 0.00
000 - : b0 2 0 2 0020

PERCERT OF RECOVERY B .X‘ 0.0 0.0 100.9 0.0 -

LE!




Appendix Table 2.3.——Recoveries of adult spring chinook salmon
released as juveniles below Little Goose Dam
from 20 to 21 April 1989,

r Bile Date 1991
e s he Trcu it hab
1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE
SPRING CHINOOK
Brands Used: 142 ¢4

Wire Codes Used: 232350 k -

HUMBER RELEASED: 10043

" YEAR OF RETORE
RECOVERY AREA 1389 1930 1891 1992 T0TAL % RETIRR

RIVER SYSTEY 70APS

LONER CRANITE TRAP 0 ; ; 0 6 0.080
OCEA¥ PISEERIES 0 ! 0 0 S0 0.000
RIVER 3PCRT 0 b 0.0 0 0.000
RIVER CONKERCTAL U ! 0 9 o 0.000
TED1AN FISHERIES 0 i 0 0 o 0.000
FATCERRIES 0 D 0 [ o 0000
STREAN SORVEY 0 b 0 5. 6 0.000
M 0 ] ; ! 6 0.080

PRRCENT OF RECOVERY X0 0.0 100.0 0.0 ;




Appendix Table 2.4.——Recoveries of adult spring chinook salmon
released as juveniles below Little Goose Dam
from 21 to 22 April 198%.

Master File Date : 22 July 1861
RELEASE GROUPS INCLUDED: B307E

1889 L.GRANITE TRANS CONTROL BELOW L.GOOSE

SPRING CHINGOEK

Brands Osed: LART]
Kire Codes Uzed: 232351 _ ~
WOMBER BELEASED:  10i84

EAR OF RETORE
130

RECOVERT AREA 1988 1391 1992 TOTAL % REYURN

RIVER SYSTEN TRAPS

LONER GRANITE TREP 0 1 2 § 3 0.029
OCEAX FISHERIES i b 8 ! ¢ 0.000
RIVER SPORT 0 b b ! 0 0.000
BIVER COMMERCIAL 0 0 b b 0 0.000
INDIAN FISHERIES t 0 b 0 b 0.000
FATCRERIES ] 0 ] 0 b D.000
STREAN SORVEY ¢ 0 0 0 . 0 b.o00
T0TALS - : b 1 2 0 ’ 3 0.02¢ :

PERCERT OF RECOVERY ) _Zl 0.0 38.3 §6.1 0.9




Appendix Table 2.5.--Recoveries of adult spring chinook salmon
released as juveniles below Little Goose Dam
from 26 to 28 April 1989,

Hagter ¥ile Date : 22 duly 1831
RELEASE GROUPS INCLUDED: 89471

1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE

SPRING CHINOOK

Brands Used: LA3 1 -
Wire Codes Used: 232413

HUKEER RELEASKD: 16058

TEAR OF RETORN
RECOYERY AREA 1949 1380 1391 1892 TOTAL % BETURR

RIVER STETEN THAPS

EORNEVILLE TRAP 0 g 1 i ) P 0.1 i
LOWER GRANITE TRAP 0 0 1 ( i b.010 '

OCEAN FISHERIES b 0 0 0 0 {.000 '

RIVER SPORT 8 b 0 ] 0 ¢.008

RIVER COMHERCIAL 0 b 0 0 0 b.00e

IBDIAN FISHERIED 0 b 0 0 0 0.800

H;TCEERHB 0 0 g 0 0 0.090

STREAN SURVEY 0 0 ] i ’ 0 0.000

T0TALS R B 2 ] 2 0020

PERCENT OF RECOVERY RN 0.0 100.0 0.8




Appendix Table 2.6.~-Recoveries of adult spring chinook salmon
released as juveniles below Little Goose Dam
from 28 April to 11 May 1989. .

Nasier File Date : 22 July 1381
BELEASE-GRODPS IHCLODED: ESBTJ

1889 L.GRANITE TRANS CONTROL BELOW L.GOOSE

SPRING CHINOOK

Brands sed: [43 2 .
¥ire Codes Used: 232414

FUMBER RELBAGED: 10213
TRAR OF RRTORE
RECOVERY AREA 1964 1580 1881 1992 T0TAL % RETORK

RITER SYSTEN TRAPS

LORER CRANITE fRAP g 9 y 0 2 0.0
OCEAR FISEERIES 0 2 ) b b 000
RIVER SPORT 0 ) ) 0 .0 0
RIVER CONNRRCIAL 9 0 D ) b 0.000
THDIAR FISHERIES d ) 0 0 b 0.000
EAYCHRRIES ;) ) ) 0 B 0.000
STREAY STRVEY g D 0 . 00000

101415 9 ] 2 0 : 0.0

PERCERT OF RECOVERY B 0.0 1900 - 0.0




Appendix Table 2.7.--Recoveries of adult spring chinook salmon
released as juveniles below Little Goose Dam
on 27 May 1989,

Naster File Date : 22 July 1981
EALE16E CROPS INCLOSKD: BouTL

1889 L.GRANITE TRANS CONTROL BELOW L.GOOSE
SPRING CHINOOK '

Brands Used: LA3 4
Hire Codes Dsed: 232415 - ~

BONBRR BRCRASED: 1128

1EAR OF RETORE
1388

RECOVERY AREA 1989 1391 1932 TOTAL ¥ RETURR

RIVER STSTEM TRAPS

BORBEVILLE TRAP ) i 6 ] U 0.0
OCEAR FISEERTES ) ) 0 ) 0 0.000
RIVER SPORT .1 ! 2 0 0.0
RIVER COMMERCIAL ) 0 0 ) 0 0.000
THDIAK FISHERIES ) 0 0 3 0 0.000
EATCHERIES 0 ) 0 0 o 0.000
STREAN SURVEY 0 0 ) b, b 0.000

s - 0 1 0 ) 0089

PERCERT OF RECOVERY A R 106.0 Y I 0.8




Appendlx Table 3.0.——Summary of all recoveries of adult spring
chinook salmon transported as juveniles from
Lower Granite Dam to below Bonneville bam in
1989.

Bzgter File Date : 22 Ju lg 1991 .
RELEASE GROTPS IRCLUDED 3085 BY08B BRGOBC BBOBD DIDBE BINBEF 8808G BI08E 8908 89087 8908K 8908L

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE
SPRING CHINOOK
Brands Used: RAF | RAF 2 RAF 3 RAF 4 RAO 1 RAO 2 RAS 3 BAO 4 RASUI  RAGUZ RASUS  RAGU4
Kire Codes Used 202250 232255 237260 22308 233310 202311 232312 23438 23234 ﬂ 232354232251 232251

HUNBER RELEASED: 75235

TEAR OF RETORA
RECOYERY AREA 1889 1999 1991 1892 T078L % RETORN

RIVER STSTEX TRAPS

BORNRVILLE TEAP 0 0 3 | s 0.0u

LONER SRANITE ThAP 0 3 23 ] % 0.0
0CEAN PISHERLES 0 [ 0 ) e 0.0m
RIFER SPORT ) ) 0 ) “ 0 00w
RLFER' COMMEREIAL ) ) 0 ) b 00w
TNDIAN BISHERIRS b ] ! b b 0.000
EATCHRRIES .

RAPID RIVER . 0 ! 0 ’ . 100
STREMN SORVRY ) 0 ) 0 000
s PR Y ) 00 -

PERCENT OF RECOVERY % 0.0 3.3 86.7 0.0




Appendix Table 3.l1.--Recoveries of adult spring chinook salmon

Hagter File Date : 22 Jul
RELEASE GROUPS LACLOED: §

transported as juveniles from Lower Granite Dam

to below Bonneville Dam from 11 to 13 April

1989.

1989 L.GRANITE - TRANS BARGE

Srands Uged: RAT 1
Hire Codes Uosd: 23025

RECOVERY AREA
RIVER SESTEN TRAPS
OCEEN FISHERIES
BIVER SPORT
RIVER CONMERCIAL
INDIAN FIGHERIES

BATCHERTES
- RAPID RIVER E.

STRRAM SURVEY

107ALS
PERCEMT OF RECOVERY .

SPRING CHIKOOK

TERR OF RETURN
1389 1930 1991 1492

(R I 0
g ] 0 .
) ] ) 0
b ] 0 )
b 0 0 g
0 1 0 ]
0 0 0 b
0 1 0 0

BT TR 0.0 0.0

BELOW BONNEVILLE

TOTAL
]

{
0
0
0

RUXBER RELEASED:

% BRTORR
0.000
0.000
5.000
5.000
0.000

001
5,000

Don

7083




Appendix Table 3.2.-—Recoveries cf adult spring chinoock salmon

Kaster File Date : 22 Jul
RELEASE CROUPS IRCLUSED: B9

transported as juveniles from Lower Granite Dam

to below Bonneville Dam from 15 to 17 April

1989.

1889 L.GRANITE TRANS BARGE

Brands Jsed: RAR 2
Wire Codes Tsed: 232250

RECOVERY ABEA

RIVER SYSTEH TRAPS
LOWER GRARITE TRAP

QCEAN FISHERIES
RIVER SPORT
RITER CONMERCTIAL
INDIAN RISHERIES
EATCEERIES
STREAM SURVEY

T0TALS
PERCENT OF RECOVERY

SPRING CHINOOR

YEAR OF REYURM
1989 1990 1841 1952

= = = = =4 (=] <3
3 — L] p—] =1 = ==

PSS T R KT X R X

BELOW BONNEVILLE

HOUNBER RREBASED:

TOTAL % RETORN

[— B — R T — I T —— L}

0.040
8.080
6.000
0.000
0.000-
0.000
0.060

0.040

1439




>

Appendix Table 3.3.--Recoveries of adult spring chinook salmon
transported as juveniles from Lower Granite Dam
to below Bonneville Dam on 18 ZApril 1989,

Hagler File Dade : 22 Julg 159
RRLEASE GROUPS INCLUDED: BO0RC

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE
SPRING CHINOOK '

Brands Used: RAT 3 .
Rire Codes Deed: 231282 .
BOSBER RELEASED: 7057

: TEAR OF RETURR
RECOVERY AREA 1988 1990 1981 - 1982 T0TAL % RETURN

RIVER STSTE TRAPS

LOWER CRANITE THAP ] ! t 0 1 0.0
QCEAH RISTERIRS ) ) ) ) 0 om
RIVER SPORT ] N b 0 0 0.000
RIVER CONMERCIAL ) b ? 0. -0
IRDIAN PISHERIES 0 b 0 b D 0.600
HATCHRRIES ) ) ) b D 0.000
STREAN SURVEY 0 ) 0 b b 0.600

ML - - 0 { i 0. 2 0.0

PRRCEHT OF RECOVERY L% 00 500 56 0.0




Appendix Table 3.4.--Recoveries of adult spring chinook salmon
transported as Jjuveniles from Lower Granite Dam
to below Bonneville Dam from 19 to 22 April

1989,
R R T
1889 L.GRANITE TRANS BARGE BELOW BONNEVILLE
SPRING CHINOOK
ire bt foed: Bihsl . -
NONRZR BELBASKD: 7003
TEAR OF RETORY ' '
RECOVERY AREA 198y 1990 . 191 1992 Y0TL % RRTURN

RIVER SYSTRK TRAPS

LOVeR GRANTTS Thap i ? ; i Rt
OCEAR PISHERIES 0 D i ; 0 0.008
RIVER SPORT 0 0. i ] ; 0,600
RITER COMMERCIAL 0 0 0 0 0 2.000
IKDIAN FISHERIES 0 D 0 0 0 0.000

© EATCHRRIES 0 b 0 0 g 0.000
STREAM STRYEY 0 0 g b D 5.000
T0T4LS - 1 "1 0 12 DA

PERCERT OF RECOVERY X 0.0 8.3 91.7 0.9




Appendix Table 3.5.——Recoveries of adult spring chinook salmon
transported as juveniles from Lower Granite Dam
to below Bonneville Dam on 22 April 1989.

Kaster File Date : 22 July 1991
RELEASE GRODES THCLODED: 5908E

1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE

SPRING CHINOOK

Brands Used: RAJ |
¥ire Codes Used: 232310 - ~

NUMBER RELEASED: 7019

EAR OF RETURN
1380

RECOVERY AREA 1969 1841 1982 T0TAL % RETORR

RIVER SYSTRX TRAPS

LONER GRENITE ThAP ) ) 3 0 2 0.0%
OCBAN FISEERIES 0 0 0 ) 0 0.0m
RIVER SPORT ) ) ) ) b 000
RIVER COMMBRCTAL 0 ) ) ) b 0.00
TRDIAN PISEERIES ) 0 ) ) b 0.000
EATCERRIES 0 ) ) ) b 0.000
STREAN STRVEY b 0 ) ’ b 0.000
00 y 0 2 ) 2 0028 |

PERCERT OF RECOVERY R A | 0.0 100.0 0.0




Appendix Table 3.6.—Recoveries of adult spring chinook salmon
transported as juveniles from Lower Granite Dam
to below Bonneville Dam on 23 April 1989,

Hagter File Date : 21 Julg 1991
BELEASE GROUPS INCLUDED: 3%08F

1989 L.GRANITE TRANS BARGE BELOW BONKEVILLE

SPRING CHINOOCK

Brands Dsed: RAY
232

2
Wire Codes Dsed: 1

311 -
NUNBER RELEASED: 7155

TEAR OF RETORY
RECOYRRY ARRA 1589 1850 1991 1992 TOTAL % RETURY

RITER SYSTRN TRAPS ’

LORER GRANTTE TRAP 0 ) 2 ) 2 0028
OCEAR PISHERIRS 5 0 ] ) 0 0.008
RIVER SPORT 0 0 0 ) 00
RITER COMNERCIAL ) 0 ) ) XY
THDIAN PISEERIES ) 0 ) y 0 0.000
EATCHERIES ) 0 0 ) 0 0.000
STHEAH SURVEY 0 0 x . b D.000
0 . 0 0 2 ) 2 0028

PERCENT OF RECOVERY N R X .9 100.0 0.0




Appendix Table 3.7.-—Recoveries of adult spring chinook salmon

transported as juveniles from Lower Granite Dam
to below Bonneville Dam from 24 to 25 April

1989.
Kagter Rile Bate : 22 Julg 1931
BELRASR GROUES INCLODED: 39088
1883 L.GRANITE TRAHNS BARGE BELOW BONNEVILLE
SPRIRG CHINOQOERK
Brands Jsed: R&9 3 , . -
Wire Codes Used: 732312 .
HUNBER RELEASED:
- YEAR OF RETURE
RECOVERY AREA 1989 1994 1991 1992 TOTAL % RETURN

BIVER SYSTRE TRAPS

LO¥ER GRARITE 1RAP 0 i] 2 0 2 0.028
OCEAN FISHERIES 0 i 0 0 0 B.000
RIVER SPORT 0 0 [ 0 D 0.000
RIVER COKMRRCIAL § 4 0 0 0 9.000
IKDIAH FISEERIES 1 0 8 g 0 D.000
HATCHRRIES ] 0 B 9 ) 0.000
STREAX SURVEY b D 0 0 0 8.000
T0TALS -~ 9 b 2 0 2 8.028

PEECEET OF RECOVERY ' X ' 0.9 9.6 100.8 0.0 ' -

7108




Appendix Table 3.8.--Recoveries of adult spring chinook salmon
transported as juveniles from Lower Granite Dam
to below Bonneville Dam from 25 to 26 April

1989.
Kagter File Date : 22 Julg 1991
RELEASY GROUPS INCLUDED: 8908H
1983 L.GRARITE TRANS BARGE BELOW BONNEVILLE
‘ SPRING CHINQOK
. Brands Dsed: 49 4
F¥ire Codes Used: 232313 =

3
’ HUMBER RELEASED:

' TEAR OF RETORE .
RECOYZRY ARER 1989 1950 1981 1992 TOTAL X BETOURR

RITER SYSTEM TRAPS

LOVER GRANITE TRA? 0 0 2 0 2 0.2
OCEAN FISHERIES 0 b D 0 0 0000
RIVER SPORT 0 0 0 0 0 0000
RIVER COMNERCIAL 0 0 0 0 ¢ 0.000
I§DIA% FISEERIES D 0 b’ ! b 0.000
RATCHERTES ! 0 0 0 6 0000
STREA SURVEY 0 0 D r . N X

0N 0 D 2 0 2 0.0

PRRCENT OF RRCOVERY L %' 00 0.0 1000 0.0

1900




Appendix Table 3.9.-—-Recoveries of adult spring chinoock salmon
transported as juveniles from Lower Granite Dam
to below Bonneville Dam from 26 to 27 April

1989.
Naster File Date : 22 July 1991
BELEASE GROUPS INCLUDED: §9ﬂ81
1889 L.GRANITE TRANS BARGE BELOW BONNEVILLE

SPRING CHINOOK

Brands {Ised: RASHI
Rire Codes Jsed: 232340 . . ~

UHBER RELEASED: 7095
TEAR OF RETORN
1880

RECOVERY ABEA 1989 199 T 199 YOTAL % RETORN.
RIVER STSTEN TRAPS
LOVER GRARTTE TRAP 0 b 1 ) 1 0.014
OCEAN FISHERTES 0 8 G 0 8 2.000
RIVER SPOR? ) 0 B ] ] 5.000
RIVER COMMRRCIAL 0 0 0 b ! 0.000
INDIAR FISEERIES ) 0 b 0 ) 9.000
HATCHERIES 0 0 3 D 0 0.000
SYRELH SURVEY 0 g 0 . 0 0.000
WL - 0 g 1 1 0.014

PERCENT OF RECOVERY " k RN 8.0 100.9 0.9




Appendix Table 3.10.——Recoveries of adult spring chinook salmon
transported as juveniles from Lower Granite
Dam to below Bonneville Dam from 1 to 10 May

1989,
Bagter File Date : 22 Ju lg 1891
RELEASE GROUPS IBCLUDED 5084 ,
1889 L.GRANITE TRANS BARGE BELOW BONNEVILLE
SFPRING CHINOQORK
Brands [sed: RASO2 . -
Wire Codes (sed: 232354 .

NUNBER RRLEASED: 7000

TEAR OF RET(RN
RECOVERT AREA 1389 1930 1391 1332 T07AL X RETURN

-RIVER STSTEH TRAPS

LOYER GRAITE TRAP i 0 1 0 i 0,01
OCEAR FISEERIES 8 0 ] 0 0 0.000
RIVER SPORT 0 9 0 0 0 0.000
RIVER COMMERCIAL 0 | i 0 ] 0.000
TNDIAN FISHERIES 0 ¢ 0 0 0 0,000
BATCERRIRS 0 ] 0 0 b 0.000
STRRAN SORVRY 0 0 i 0 0 0.000

T0IALS 0 ] 1 0 1 9.014

. PERCENT OF RECOVERY Y 0.0 1000 - 0.0




Appendix Table 3,11.--Recoveries of adult spring chinook salmon
transported as juveniles from Lower Granite
Dam to below Bonneville Dam from 10 to 25

May 1989.

Baster File Date : 22 Julg 1891
BRLEASE GROUPS INCLUDED: 8908%

1989 L.GRANITE TRANS BARGE
SPRING CHINOOK

Brands Used: RASE3
Wire Codes Used: 232251

RECOVERT AREA. 1988 }553 " RET?E&I - 1992
RIVER SYSTEH YRAPS
LORER GRANITE TRAP 8 0 ! 0

OCEAR FISHERIRS b 0 D b
RIVER SPORT i 0 ] b
RIVER COMMERCIAL ] 0 b ]
INDIAR RIGEERIES ! 0 ! 0
BATCEERTES I 0 0 0
STREAN SURVEY 0 0 0 0
1074 - 0 0 1 0

PERCERT OF RECOVERY L% o0 e 1000 0.6

BELOW BONNEVILLE

10740

[ = —— B~ D —— B N o N

NOKBES RELEASED:
% RETUSH

0.029
B.080
0.060
0.000
0.000
0.000
f.000

0.023

3435




Appendix Table 3.12.--Recoveries of adult spring chinook salmon
transperted as Jjuveniles from Lower Granite
Dam to below Bonneville Dam on 30 May '1989.

Hagter File Date : 22 du IEQISSI

RELEISK GROVES TMCLODED: H908L
1989 L.GRANITE TRANS BARGE . BELOW BONNEVILLE
SPRING CHINOOK
Beed: RAD
Nire bodey Toed: EAP0A1 " -

RUNBER HELEASED: 909

‘ YEAR OF RETURH
RECOVERY AREA 1389 1930 1891 1932 T0TAL % BETORN

RIVER STRTEN TRAPS

[OKER CRANITE THAP 0 1 0 0 R BT
OCEAN ¥ISERRIES 0 0 0 0 b 8000
RIVER $PORT 0 ! 0 b 0 .000
RIVER COMWERCIAL 0 ! 0 0 b 0.000
IHDIAN PISHERIES 0 D 1 0 b 0.000
BATCHERTES 0 0 | 0 C0 o000
STREAH SURVEY 6. 0 0 o . b 0.000
TS - I I 0 0 S BT

PRRCENE O RECOVENT . %~ - 0.0 100.0 0.0 0.0




Appendix Table 4.0.-—Summary of all recoveries of adult steelhead
transported as juveniles from Lower Granite
Dam to below Bonneville Dam in 1987,

file Date : 22 July 1981
aster e dete L o swe s se e e
1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE
STEELHEAD
© Brands Deed: M2 1 RA2 2 BAZ D MAZ 4 BASUY  RASDZ  RASED .
Hire Codes Used: 231943 231964 23fads 23ieds 231847 231048 233030
' NUNBER RELRASED: 27544
TRAR OF RETORK : ‘
RECOVERT ARRA 1987 1588 1989 1590 1991 1992 : 1AL % RETORN
RIER SISTRK TRAPS . ' '
BORNETTLLE TRAD ) 10 3 ! 2 0 0,047
LOREA GRANITE TRAP 0 113 39 § 0 0 560 1815
0CEAH FISHERIES g 0 0 g ¢ 0 b 3.000
FIVER 5P0R1 y
COLDMBIA B. BELOW SRAKE R 0 9 1 0 0 p 1 0.004
COLUNBIA R. ABOVE SRALE B 0 g b 0 0 i 0 0,008
HENATCHEE 1. 0 0 Y i 0 0 g 0.000
SKATE 3, 0 2 1 i g 8 84 5,952
- CLEARRAYTR 3. ] 5 60 2 0 0 57 ¥
RITER COMNERCIAL 0 9 g [ 0 0 0.000
TKDIAN PISHERY
FALL TNDIM §ET ) 0 f g 0 1 0004
CLEARRATER TRDIAN 0 0 2 0 0 4§ 3 0.007
SATCARAIES
DROISELR 1. B 2 52 1 0 0 55 . 0.200
PAUSINEROT B, ) 3 i 0 0 ) 7 0025
RAPID RIVER 1. i 0 0 i 0 0 1 0601
GERERAL D { 0 j 0 0 1 B.00d
STRBAH SURVEY [ D b b g g 0 0.000
ONENORY b 0 1 g 0 0 1 0.004
TOTALS 0 144 5571 - 12, 0 ) T3 2.589

PERCENT OF RECOVERY b 0.0 0.2 8.1 1.1 t.0 0.0




Appendix Table 4.1,--Recoveries of adult steelhead transported as
Juveniles by barge from Lower Granite Dam to
below Bonneville Dam from 1€ to 30 April 1987.

Naster File Date : 22 July 1891
RELEASE GROUZS TNCLUDED: BT07A

1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE

STEELHEAD

Brapds Dsed: BA? | | .
¥ire Codes Uged: 231943 : ]

" NUMBER BELEASED: 3869
YEAR OT RETURY
1985

RECOVRRY £RBA SRR 1 1989 1990 1L 1892 TOTL % RENUR
RITER STSTSN T84RS
BORHRVILLE TRA 0 1 ) ) 0 0 1 0.8
LOER CRAKTTR TRAP ) 15 g 2 0 0 o 294
OCEAR EISEERIES 0 0 ! 0 ) X
RIVER SPORT . -
COLDYBIA B. BELOW SHARE B. ] 0 ! : Y ) 1 0.0
COLOKBIA X ABOVE SRACE R 0 D i 0 0 0 0 000
FENATCEES 3. 0 g ] ) 0 ) D D000
SHALE 2. : ) / 12 ) g b 1§ D4
- CLEARRATRR &, X i i1 0 0 0 2 0.5
RIVEH CONMERCIAL ‘ ! 0 D .0 b b 0.00
TKDLAN FISHERY : _
CLEARNATER 1HDIAY y 0 2 . b 2 008
EAMERRIES . . - |
DHORSEAR §. AR 1B b ! b T W
STREAN SURVEY - 0 ! 0 ! 0 v b 0.000
oS [ 2 145 2 ) Yoo m L
PRRCENT OF BECOVERY T N O X N X B 0 00




Appendix Table 4.2.-~-Recoveries of adult steelhead transported as
juveniles by barge from Lower Granite Dam to
below Bonneville Dam from 30 April to 2 May
1887.

Hagter File Date : 22 Julg 1091

RELEASE GROUPS ISCLEDBED: 87978
1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE
STEELHEAD
Brands Used: BA2 ? _
Wire Codes Used: 231944 _ -
. ' HOKBER RELEASED: 3824
: YEAR OF RETORN .
RECOVERY ARRR 1987 1989 1989 1940 1891 1992 TOTAL % RETURM
RIVER SYSTEE TRAPS
LONER GRANITE TRAP 6 2 8 ¢ ] ] Z 0.052
OCRAR FISHERIRS ] ] | il ] ] 0.000 -
RIVER SPOR

?
COLUSBIA R. BELOW CHARE R.

§ 0 0 0 g b |
COLOMBIA R ABOVE SHAEE R 0 3 0 0 u, ] 0
WENATCEEE 3. 0 0 0 g 0 0 0
SHARE 2. 9 B b § 9 B .
CLEARKAFER 1. 0 ? 2 0 0 0 2

" RIVER COMMERCIAL 0 8 b 0 0 b i

THDIAN FISAERIES 0 g i 0 " 0 ]
HATCHERIES

DORSEAR 5. 0 1 73 1 b . 0 2
STREAY SURVEY P 0 (| b 0 0
TOTALS | ' ! 3 % - ) ) - 2

PERCERT OF RECOVERY , .0 10.3 86.2 3.4 0.0 0.0




Appendix Table 4.3.-—Recoveries of adult steelhead transported as
juveniles by barge from Lower Granite Dam to
below Bonneville Dam from 2 to 7 May 1987.

Naster File Date : 22 Jul
BELEASE GROUPS IRCLUDED:

ETBTC

1987 L.GRANITE - BARGE INDEX

Brands Jeed: RA2
¥ire Codes (sed: I3l

3
945
RBCOVERY ARRA
RIVER SYSTEN TRARS
BORREYILLE TRAP
LOWER QRARITE TRAP
OCEAN FISHERIES:
RIVIR SPORT
COLONBIA . DELO
COLUKBIA R, ABOVE
NENATCHER 6.
SHAER 1.
-CLEARSASER B.
RIVER CONMERCIAL
INDIAY FISHERIES
BATCRERIES
BRORSHAK F.
PARSTKEROI 1.

STREAK SURVEY

TOTALS
PERCERY OF BECOVERY

]

1987

[~ L]

A4

E—J [ RO

[ — 2]

0.0

1EA
138

u -
i

]

=3 (=—J =T -2 —1—]

[ e 2o

25
2b.

STEELHEAD
EAR OF RETURY
i 1990
i 0
68 !
b0
0 )
0 )
] 3
12 2
i )
o
0 0
1 )
2 0
0 (
100 0
I XX

1991

ey

L= L == ]

0.0

= b Odocoocy

BELOW BONNEVILLE

1492

E—4 s I T LT L —1—J

L2 4

8.0

NUMBER RELEASED:

10TA0

e
= S oo CeTohaR

ey

125

4168

% RETURN

§.024
213

9.000




Appendix Table 4.4.--Recoveries of adult steelhead iransported as
Juveniles by barge from Lower Granite Dam to
below Bonneviile Dam on 7 May 1987.

Naster ¥ile Date : 22 July 1991
RRLEASE ROOPS IRCLODED: 8707D

1387 L.GRANITE BARGE INDEX BELOW BONNEVILLE

STEELHEAD

Brands Osed: BAZ 4
fire Codes Osed: 231046 .

HOMBER BRLEASED: 2487

YEAR OF RETURN
BECOVERY AREA 1387 1338 1989 1990 1391 1992 TOTAL % RETURN

RIVER S%STEH TRARS

BORARVILLE THAP - 0 ) B o 8 0 4 0.161
LORZR GRAKITE TRAP D 1 118 3 0 b 153 §.152
0CRAR FISHERIES -1 0 6 b0 0 9 0.000
RIVER SPORT
COLONBIA R. BRLOW SNAXE B. 6 i 9 ] P 3 8 8.000
COLINBIA B. ABOVE SHARE R. 0 } 0 § 0 0 0 0,00
RENATCESE 0. 0 0 0 g 0 0 iy 0,00
SRALE B. - 6 5 7 0 0 0 12 0,483
-CLEARWASER B, i 2 1 0 0 8 16 0,643
RIVER COMMRRCIAL 8 0 0 0 . 0 } B 0.000
IHDIAN PISHERIES i i b 8 ¢ . b 0 0.000
BAYCHERIES
DHORSEAX . o b 2 )] i 0 2 0.080
STREAN SURVEY o 4 0 i 0 b [ ] 0.600
TERHONE : b bt 0 . ) 1 0.040
T0TMLS 0 1 142 3 ] 0 183 7.659

PERCERT OF RECOVERY 3 0.0 22.9 75.5 1.6 0.0 0.9




Appendix Table 4.5.——Recoveries of adult steelhead transported by
barge from Lower Granite Dam to below
Bonneville Dam from 8 to 12 May 1987.

Naster File Date : 22 Ju 13 1941

RELEASE GROUPS INCLUDED: §707%
1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE
. STEELHEAD
Brands Used: RASTI
Wire Codes Dzed: 231947 -
NONDER BELBASED: 4298
Y341 OF RESURN
RECOVERY AREA 1987 1388 1283 1990 1991 1992 T0TAL % RETURH
MR Coa a1 P
LORED GRANITE TRAP ) 19 83 0 0 0 82 1,908
OCEAN FISEERIES 0 0 (R | 0 0 ] 0.000
IVER S20RT '
¥ 55Luunu R. BELON SHAXZ R . 0 9 B ) 9 9 b 0.000
COLOKBIA R. ABOVE SNAXE R 0 . 0 3 0 9 0 0,000
RRNATCHRE R. g 8 ¢ ) g 8 b 0. 000
SHAIR R 3 4 3 4 0 9 7 0.183
. CLEARWATER B. 0 i 5 ] 0 0 8 0.140
RIVER COMNERCIAL b 0 8 ) L0 8 0 0.000
INDIAN FISHRRY
TALL TRDIA nxr I | 1 b 0 ? 1 0.023
mﬁ“ﬁ%ﬁfs 0 ) 5 0 0 0 5 0.116
PARSINEROL B, 0 3 0 0 i ] 3 0.070
2APID RIVER f. 0 i ) 1 } 9 1 §.023
STREAN SURVEY i | ) 0 - 0 0 0,900
0TALS 9 31 19 | 0 D 11 2.583

PRRCENT OF RECOVERY ¥ 0.0 27.% 1.2 0.9 0.0 8.0




Appendix Table 4.6.--Recoveries of adult steelhead transported as
juveniles by barge from Lower Granite Dam to
below Bonneville Dam from 13 to 14 May 19287.

Magter File Date : 27 Julg 1991
RELEASE QROODPS INCLGDRD: BT7E

1987 L.GRANITE . BARGE INDEX BELOW BONNEVILLE

STEELHEAD

Brands Used: RASUZ -
Rire Codes Used: 231948 :

KGMBER RRLEASED: 275
YEAR OF RETORN

RECOVERY AREA 1987 {088 1989 1990 1991 1992 101, % SRTORN
RITER STSTE TRADS : ‘
LORER GRANITS ToAD ) T 2. 2 0 ) 2 9.4
OCBAN FISEERIES g ) 0 ! ) b b 0.000

RIVER SPORT

COLONRIA B. BILOW SHAEE R. 0 0 0 g 8 0 0 0.000
COLONRIA B ABOTE SHALS R, 8 0 i i 5 0 ) 0,000
RRNATCHEE £, ) 0 i g 0 8 0 0000
SFAKR §. 0 1 8 q G 0 g 0:211
CLEARATER 2. 0 ; 2 i 0 0 3 8,070
RIVER COMMERCIAL 9 o 3 } 0 0 0 0.000
THDIAW FISHERIES 0 0 8 b g b 0 0.000
BATCRERIES
FATSINEROI 8. 0 b 5 b § 0 2 0.0
CTREIAL 1 ) | 0 0 { 0033
STREAN SURVEY ' 0 0 0 D 0 0 0 0.000
T0TALS ) g 35 3 g 0 H 1.089

PERCENT OF RECOTERY X g.0 19.4 1.5 - 6.4 0.0 b.0




Appendix Table 4.7.—Recoveries of adult steeihead transported as
juveniles by barge from Lower Granite Dam to
below Bonneville Dam from 15 to 27 May 1987.

agter Pile Date : 22 Iu IH 1391

ELEAEE SHouES Tacutomb: o
1987 L.GRANITE BARGE INDEX BELOW BONNEVILLE
STEELHEAD
bize bodes ol SH204D .

HOMBER RELEASED: 4618
TEAR OF RETURE

RECOVERY AREA 987 1488 199 198 191 1% T0TL % RETORK
RLVER SISTEN TRADS - :
BONNEVILLE 1032 0 ! D 0 0 b 1A
LONER GRNITE TRAP 0 1 20 1 0. 0 % 0608
OCEAR FISBERTES ! b0 ! 0 ) 0 000
. RIVER SPORT '
COLUSBL B. BELOK SHARE . ! 0 D g D ! 0 0.00
COLUERLL &, ABOYS SKALE K. ! 0 0 i g 0 6 0008
ENATCHRL ) D b i 0 0 0 0008
SHALE i 2 2 0 D i O X
- SlkksuaTan o, b ! b i ] g O Nt
RIVER COBNERCIAL ; 0 0 bt ) 0 0.000
TRDIAR FISHERIES ! 0 0 D 0. 0 b 0.0m
BATCEERIES
DHORSEAR 8. S 0 2 | 0 0 T 0043
STRELK SURVEY IR 0 0 | 0 0 P 000
TOTALS 0 1 30 2 0 0 LI X1
PERCENT OF RECOVERY b 0.0 25.6 69.8 AT 0.0 0.0




Appendix Table 5.0.——Summary of all recoveries of adult steelhead
released as juveniles below Little Goose Dam in
1989,

Naster File Date : 22 July 1981
RELEAGE GROUDG TRCLOGKD: BOUOA 00093 89000 8908D GO0SE 89092

1989 L.GRANITE TRANS CONTROL ' BELOW L.GOOSE
STEELHEAD
Brands Used: La3 1 A3 2 LA3 3 LA3 4 LA21 L2 ‘
Wire Codes Used: 232343 232345 230345 232347 nmm 292028 “
NUMBER RELEASED: 42258
. YEAR OF BETORN
RECOVERY AREA 1989 1930 1991 1992 © TOTAL % RETORM
RIVER SYSTEM TRAPS
BORRETILLE TRAP i ! ¢ i ! 0.02
LOER GRASITR TRAP i 3 0 D 34 0,080
OCEAN PISBERIES . 0 0 ? 0 0 9.000
RIVER SPORT ' o
COLUMBIA . BRLOW SHAXE 3. 0 0 ] 0 0 0.000
COLT¥RIA R ABGTE SHAXE . 0 0 8 0 i 0.960
WEEATCHEE 2. 0 3 0 b 3 0,080
SHAZE §. i 3 0 0 3 0,007
RIVER COMMERCIAL 0 ") 9 b i 0.000
TEDIAR PISHERY .
FALL INDIAR NEY 0 7 5" 6 S 9.005
BATCHERIES
DWORSHAR E. S 1 i 0 1 9.002
STREAN SURVEY | 0 0 6 o 0.000
T0TALS (Y| T 0 1 0,097
PERCENT OF RECOVERY ¥ 0.0 100.6 0.0 0.




Appendix Table 5.1.--Recoveries of adult steelhead released as
juveniles below Little Goose Dam from 21 April
to 2 May 1989, '

Kaster File Bate : 22 July 1891
BELEASE GROUPS iRCLUDED: §909&

1689 L.GRANITE TRANS CONTROL BELOW L.GOOSE

STEELHEAD

Brands Tsed: LA3 ¢ .
Kire Codes Taed: 232343 .
NGMEER RELEASED: 7003

1BAR OF RETORE ’
1590 1581 1932 TOTAL % RETORM

RECOVERY AREA 1939
RIVER SYSTEN TRAPS '

LORER GRARITE TRAP § 17 3 0 17 0.243
OCEAK FISHERIES 0 0 ) 0 0 0.000
RIVER SPORT

COLOKEIA R. BELOW SKAEE B. 9 8 0 0 g 0.000

(OLUNRIA R ABOVE SHALS 1. i 2 0 0 i 0000

YENATCHAE 2. i g 0 0 0 5,000

K 7. i 3 6 0 3 0,043
REVER COMMERCIAL 0 0 0 0 0 8500
TNDIAN. FISHERY .

TALL IRDIAR WY 0 1 S T 1 0.014
EATCHERIES ﬁ 0 0 0 6 B 0.000
STRRAN SURTEY - 0 R . D 0000
10T : ) 2 ) . TR Y

PERCENT OF RECOVERY L 0.9 160.0 0.0 0.0




Appendix Table 5.2.-——Recoveries of adult steelhead released as
juveniles below Little Goose Dam from 4 to 6

May 1989.
Bagter File Dafe : 22 Julg 1931
RELEASE GROOPS INCLUDED: 390%B
1989 L.GRANITE TRANS CONTROL . BELOW L.GOOSE
STEELHEAD
Brands Dsed: A3 2 . N
Wire Codes Used: 232343 .

HUBSER RBLBASED: 1049

%Ak OF RETORH
RECOVERY AREA 1989 1930 1991 1392 T0TAL % RETURN

RIYER SISTEM TRAPS ‘ 0

LONER GRANITE tReP 0 i 8 1 0.142
OCRAR FISHERIS ' b 0 0 D 6.000
RIVER SPORT 0 i 0 0 0 0.000
RIVER COHMERCIAL b 0 0 0 ] 0.000
TRDIAN FISHERIES 0 0 ; 4 b 0.000
SATCRERTES

DRORSEAR E. ; 1 0 6 1 0.514
STRELE SORVEY 0 9 i § " 0 0000
107415 S 1 t 0 018

PERCERT OF RECOVERY ¥ 0.0 106.0 0.8 0.0




Appendix Table 5.3.——Recoveries of adult steelhead released as
juveniles below Little Goose Dam from 9 to 11

May 1989.
Baster Rile Date : 21 Julg 1881
RELEASE GROOPS IECLODED: 8308¢ ‘
_1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE
STEELHEAD
Brands Used: LAJ 3 .
Bire Codes Gged: 232346 ’ -

NEXBER RELEASED: 1088

YEAR OF RETORN .
RECOVERY AREA 1989 1330 1891 1942 TOTAL X BETORN

RITER STSTEN TRAPS

SONKEVILLE THED 0 { g | 1 0.0y
LORER GRAKITL TRAP ] i 8 ] i 005
OCEAK FISHERIES 0 0 0 } 0 0.000
RIVER SPORT 0 0 0 b b 0.000
RIVER COMSSRCIAL 0 ) 0 ) 0 0000
THDIAN PISEERY - |
" EALL [RDIAR NED 0 1 0 0 1 00
BATCHERIES f } R T - 0.000
STRRAH SURYEY 0 ) 0 ) b 0.000
T0TALS oy § b 0 b 0.08
PERCERT OF RECOVERY $ 00 1000 0.0 0.0




Appendix Table 5.4.--Recoveries of adult steelhead released as
Juveniles below Little Goose Dam from 13 to 16 .

May 1989,
fer Pile Date : 22 du lg 1491
RELE&SE GROUPS INCLUDED: 809D )
1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE
STEELHEAD -
Brands Osed: L3 4 . ‘ . l
Kire Codes Gged: 232347
HUXBER BELEASED: 7009
. YEAR OF RETDEN '
RECOVERY AREA i 1988 15%0 1891 1452 T0T8L ¥ BETURE

RIVER STSTEM TRAPS

LONER GEARITE TRAP 0 2 g 0 2 002
0CEA¥ FISHERIES 0 6 0 ) b 0.000
RIVER SPORY ) 9 0 b 0 0.000
RITER COMMERCIAL 0 0 0 ; ; 0.000
THDIAK FISHERIES b 0 0 D e 0.0
ERTCHRRIES B 0 g ) B 0.00
STREAN SURVEY D 0 ) 0 - B 0.000
onis I T 10 S 00
PERCEST 0F BECOVERY 00 1000 0.0 0.0 '




Appendix Table 5.5.——Recoveries of adult steelhead released as
juveniles below Little Goose bPam from 18 to 20

May 1989,
Hagter File Date : 22 Jul
T TeEs Choute SacLioED: Rodtg.
1989 L.GRANITE TRANS CONTROL BELOW L.GOOSE
STEELHEAD
Brands Used: LAZ 1

Nire Codes Used: 280353 ' N

HUMBER RELEASED: 1805

TEAR OF RETURE
BECOVERY AREA 1383 1930 1991 1892 TOTAL % RETORH

RIVER SYSTXK TRAPD

LOVER GRANTEE ThaP 0 1 ) 0 00
OCEAR FISEERIES 0 J ) ) 0 6.000
RIVER SPORT ? 0 b 0 S0 0.000
RIVER COMMERCIAL ) ) ) ) 0 0.000
IADIAY RISERRTES 0 0 0 0 b 0.000
EATCERRIES 0 b ) ] b 000
STRRAY SURVEY ) 0 0 ’ . b 0.000
N g 1 g 0 1

PRRCENY OF RECOVERY Y0 0. 0.0 0.0




Appendix Table 6.0.——Summary of all recoveries of adult steelhead
transported as juveniles by barge from Lower
Granite Dam to below Bonneville Dam in 1989.

Naster File Date : 22 July 1991 -
RELEASE GROOPS INCLUDED: EQIHE B916R 89100 B910D BALOE AL

1989 L.GRANITE TRANS BARGE BELOW BONREVILLE

STEELHEAD
Brands Used: DASUL BASUZ RASE3 BASGA AR 1 RAF 2
fire Codes Used: 232020 232021 232024 232026 232027 232355 -
NGMBER RELEASKD: 30118
YEAR OF RETURN
RRCOVERY AREA 1989 1990 1991 1992 T0ML % RETORN
RIVER STSTEN TRAPS

LOKER GRARTTE TRaP b 23 i i 3 0.110
OCEAR RISHERIES 0 § 0 i 6.200
RIVER §PORT

COLONBIA R. BRLOW SNARE R 0 0 0 0 9 0.000

COLUMBIA R, ABOVE SNAER R 0 0 0 0 0 0.200

NERATCHER 2, : 0 0 0 i 6 0,400

SHARR 3, 0 9 i ] 2 0307

CLEARWATER 3. 0 { 9 § { 0,003
RITER COKMERCIAL 0 i 0 0 9 0.000
TRDIAN PISHERY ‘

FALL TNDIAX WET 0 2 8 } 2 0.007
RATCRERIES i 0 | 0 0.000
STRRAN SURVEY B 0 b0 0 0000
10TALS ] 3 0 b N 0.126

PERCENT 0F RRGOVERY % 0.9 100.0 0.0 0.0




Appendix Table 6.1.--Recoveries of adult steelhead transported as

juveniles by barge from Lower Granite Dam to
below Bonneville Dam from 25 April to 3 May

1989.
Haster Bile Date : 22 July 1991
RRVERSE GROUPS TRGLIVED: B9idk |
1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE
STEELHEAD
Brands Used: RAGH] ) ~
¥ire fodes Used: 232020

NORBER RRLEASED: 5000
R4R OF RETORY
1990

RECOVERY AREA 1389 1881 1892 T0TAL X% RETURE
RIYER STSTEN TRAPS
LOWER GRANITE TRAP 0 1§ 0 0 16 §.320
OCEAN FISHERIES 0 0 ] 8 ¢ 0.000
RIVER SPDRT ; -
COLUKBIA RB. BRLOW SHALE B. 0 0 8 8 § 0.000
COLUMBIA B. ABOVE SHALE R. 0 0 b 0 B 0.460
RENATCREER R. g 8 i g g 0.000
] Z 0 0 2 0.040
RIVER COMMERCIAL i 0 0 0 ] 1.400
INDIAN FISHERIES 0 ¢ 0 0 . b 0.000
BATCEERIES J ) 0 b ' b 5.000
STREAN SORVEY ) 0 D 0 0 J.000
20TALS , i 18 0 0 18 " 0,350

PERCENT OF RECOVERY E 0.0 100.0 0.6 0.0




Appendix Table 6.2,——Reccveries of adult steelhead transported as
juveniles by barge from Lower Granite Dam to
below Bonneville Dam from 3 to 5 May 1989.

Nagter File Date 22 Jul
RELEASE GRODPS TRCLODED: ESlﬂB

1989 L.GRANRITE TRANS BARGE BELOW BONNEVILLE

STEELHEAD

Brande Used: BASU
¥ire Codes Tsed: 2320

2 .
21
N NUKBER RELEAGED: 5020

' YEAR OF RETORN
RECOVERY ARER 1388 1840 1931 1892 TOTAL X RETURH

RIVER SYSTEN TRAPS

LONER GRAKITE fRaP g 5 0 g 5 0.100
OCEAN FISEERIRS 0 9 g 0 D 0.000
RIVER SEORT g b 0 0 ] 0.000
RIVER COMMBROIAL . 0 0 ] 0 B 0.000
TRDIAN RISHERY _ -

T FALL TROIAN mET o 1 D 1 1 0.820
BATCHERIES 0 S 0 b 0000
STREAN SURVEY S i 0 ¢ 0 0.000

T0TALS Co B 0 ) 8 . 0.120

PERCEHT OF RECOVERY g 8.0 100.0 0.9 8.0




Appendix Table 6.3.--Recoveries of adult steelhead transported as
Juveniles by barge from Lower Granite Dam to
below Bonneville Dam from 8 to 10 May 19289.

ster File Date : 27 July 198!
RELEESE GROUPS IHCLﬂDED §sluc

s 1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE

STEELHEAD

Uged: RAST3
Rire bl Joed: BITh

VONSER RELEASED: 5034
YEAR OF BRTURE
1590

RECOVRAY 4RE 1589 91 w2 - TomL ¥ RETUM
HIVER SESTR R3S ‘ '

LGiER SRARTTH Thip n 5 ) ) 009
OCEAN FLSERRIES a ! ) | Y
RITER SPOBT *

COLDNITE B BLLOR SBER. 0 0 e ; ¢

COLONEIA b UBOVE SRALE R 0 ; i ; 1

ERATCARS 3. 0 i i i i 0w

SHALE 1. ) j u ! R

_ fugiaviine . 0 i i i S X
RIVER COMERCTAL ) 0 n 0 b 0w
IRDIAR FISERT '

FiLL 1D1AR Kot ) 1 u 0 L0
ATCARISS ' a u 0 b 0.
STREAY SUATRY L 0 ! ) 1 0om

s I 1 ) T B Rt

PERCERT OF BECOVERY 4 8.0 106.0 0.0 0.9




Appendix Table 6.4.—-Recoveries of adult steelhead transported as
: javeniles by barge from Lower Granite Dam to
below Bonneville Dam from 12 to 15 May 1989.

Nagter File Dste 22 July 1991
T thouns Tveuime deith

1989 L.GRANITE TRANS B:ﬁRGE BELOW BONNEVILLE

STEELHEAD

Brands Used: BASU
¥ire Codes Uged: 230

! o .
2 .
' NOBER BELRASED: 5024

YEAR OF RETGRR -
RECOVERY AREA 1989 1330 1531 1992 T0TAL X RETURY

RIVER SYSTEM TRAPS

LORAR GRARTTE TaAP D § ; 0 §0.080

OCEAN FISHERIES 0 ] ) 0 b 0.000

RIFER 5PORT 0 ) 0 b D - 9.000

BIVER COMMERCIAL b i 0 0 ) 0.000

TADIAN FISHERIES g b 0 ) 0 0.000

RATCRERIES 0 D ) b 5 9.000

STREAN SURVEY 9 ) ) ¢ . . 0.000

TOTRLS - b 4 0 ) : 0.0 ‘
PEACERT OF RECOVERY PR S W T 0.0 0.0




Appendix Table 6.5.-—Recoveries of adult steelhead transported as
juveniles by barge from Lower Granite Dam to
below Bonneville Dam from 17 to 19 May 1989.

r File Date : 22 J lg 1981

EELE&SE GROUPS INCLUDRD: S10E ‘
1989 L.GRANITE TRANS BARGE BELOW BONNEVILLE
STEELHEAD
PR et MLy | .

HUKBER RELEASED:

TEAR OF BETORK :
RECOVERY AREA 1988 1480 1981 1992 TOTAL X RETURN

RIVER SYSTEH TRAPS

GONER CRENTTE ThAP ! 3 ; ] 3006
" QUBAW FISERIES ) 0 ! 0 b 0.0
RIVER SPO0R1 0 0 ' S0 0.
RIYER CORNRCIAL ! 0 n ) 0 0.00
INDTAN BISTERIES ! ) 0 0 b 0.00
BATCRERIES ! 0 L b 0.00
STREEH SURVEY I 0 [ 0 0000
TS ! 3 ) ) 3 000
PRICHNT OF BECOVRRT . %° 0.0 1000 . 00 00 -

5014




Appendix Table 7.0.--Summary of all recoveries of adult spring

Haster File Date ¢ 22 Ju
RELEASE GROUPS TRCLUDED:

1987 MCHNARY

Brands Tsed: LEHE

1 LARE2
¥ire Codes Used: 231949 231850

RECOVERY AREA

RIVER SESTTH TRAPS
BONREVILLE TRAP
LORER GRANITE TRAF
PRIECT RAPIDS TREP

OCEAN FISEERIES

kA
ERITISH COLUEBIA
HASEINGTON

§
GALIFORNTA

RIVER COMMIRCIAL

INDIAN FISHERY
INDIAN GEHERAL
INDIAN CEREMONIAL

BATCHERIES
o

STREAN SURVEY
GEHERAL

ONERORN

T0TALS
PERCERT OF RECOYERY

3
o1

1987

X d =g

R g2

[ —1——J

o e o=y

0.0

LA
2!

= 211 —J]

LAR12

TEAR OF RETORE

1988

1.
1
b

L=l g = o=l ]

L - L=t L

i3 —1— 1]

]

3
3.8

1483

17
8
11

— > T T

ol T ZaB b

69

75.0

L —d i — 11—

1y 1891
ETUZ& 37028 87020 8702 8702E 8702F B702G 87028
TRANS CONTROL

SPRING CHINOOK

LART1
231953 231954 291855 2

1988

[ -1 o 1] D ED T D L —2—1—1—T ol —J -l —1

Laad L1 10

S

11 -
1.3

LART4
3135

1891

=1 OoOCe CTIETRHCDICTI I f—1—1—

[—1=]

e aoen

.o

1392

{
0
0

[—1 =

[ L L L)

0.8

chinook salmon released as juveniles below
McNary Dam in 1987.

BELOW MCNARY

NOMBER RELEASED:

10%4b

L7 -1 == [-—12-4—1 —] (=1 —Jo ot — ]

I IS Y

LY

8¢

57802

5 RETURR



Appendix Table 7.l.-—Recoveries of adult spring chinook salmon
released as juveniles below McNary Dam from 21.
Bpril to 4 May 1987,

ster File Date : 22 July 1301
EELK&SE EROUPS 1NCLIDRD: gTﬂ?A

1887 MCNARY TRANS CONTROL BELOW MCRARY
SPRING CHINOOK

Brands Used: LABR! .
¥ire Codes Dsed: 231349 ;
NOKBER RELEASED: 7365

: TEAR OF RETURY
RECOVERY AREA 1987 1388 1388 1380 1881 1942 TOTAL % RETURN

RIYRR STSTRM TRAPS

BONNEVILLE TRAP 0 ) B 0 0 ) 5 0109
LORER GRANITE 1asp ) ) 2 I D i A N
PRIRSY S4PIDS ThAP ] 0 1 0 0 ] A R it
0CEAS FISHERIES b b ! ) 0 0 b 0.00
RIVER SPORY 0 0 ) ! 0 0 b 0.000
BIVER CONMERCIAL 0 ! b 0 0 D 6 000
TRDIAN FISHRRT

[EDIAN’ CERSHONTAL 0 0 2 0 0 0 2 6.0
EATCTERIES o

HAPED RIVER . 0 0 1 N i t 0.0

 STRRAN SURVEY b S 0 A X

107ALS ‘ 0 ] 1" | 0 b Hooo0am

PERCERT OF RECOVERY R 9.6 0.0 160.9 0.0 8.0 0.8




EELE&SE GROUPS THCLODED:

RECOVERY AREA 1387

Appendix Table 7.2.--Recoveries of adult spring chinook salmon
released as juveniles below McNary Dam from
4 to 7 May 1987.

r File Date : 27 Julg?%ggl

1987 MCNARY TRANS CONTROL BELOW MCHNARY

SPRING CHINOOK

Brands Used: LAHE2 .
¥ire Codes Used: 231850 : >

HUNBER BELEASED:

TEAR 0F RETORM
1888 1989 - 1930 1981 1382 0740

RIVZR STSTEM TRAPS

BONNEVILLE TRAD 0 0 4 ) 8 0 1
LOWER CRAFITE TRAP i 0 1 g 8 0 {
PRTEST RAFIDS TRAD ¢ ¢ § i § 0 ;

OCEAR FISHRRIES b b b 0 b0 0
RIVER SPORY
COLUNBIA B. BRLON SNAKE R. 0 0 0 ) 0 b 0
COLTABIL f. 43078 SNAKE X 0 0 D g 8 0 g
NEFATCEER R 0 0 1 ) 0 0 1
. 0 0 ] § 0 6 g
RIVER COMMERCIAL 0 i 8 b0 0 i
INDIAR PISHRRIES 0 0 b 0 0 9 i
TATCRERIES
JHORSEAE 5. S0 0 1 0 0 9 1
STREAN SURFEY e ! 0 0 0 9 ' 0
DHEBORY : 0 0 1 8 0 9 1
M. _ 0 0 TR ) ) 15

PERCENT OF RECOVERY b 0.0 0.0 83.3 6.7 8.0 0.0

(1)

% IETURN



Apprendix Table 7.3.—Recoveries of adult spring chinocok salmon

released as juveniles below McNary Dam from .

7 to 10 May 1987.

Magter File Date : 22 Julg?ISSi

ELEASE GROUPS INCLODRD: 8702C :
1387 MCNARY TRANS CONTROL BELOW MCNARY
SPRING CHINOOK
Braide Osed: LAIE3 *

¥ire Codes Uged: 2313951

RUKBER RELEASED:

YAR OF RETTRN
RECOVERY AREA w198

RIVER SYSTEN TRAPS

BONNETILLE TRAP 9 0 ) i ) 0
LOVER GRAKITE TRAP 8 0 1 8 0 0
PRIEST RAPIDS TRAP ) § ) 5 B i

OCEAN FISHERIES

ALASKA 0 ) 0 8 0 0

BRITISE COLUMRIA 9 9 0 i b 0

RASHINGTOR 0 3 | 8 ] 0

OREGON 0 5 0 0 0 2

CALISORRIA § 0 0 0 0 0
-~ OTHER 0 9 b 8 0 8
RIVER SPORT 0 0 b b . 0 0
REVER CONNERCIAL 0 9 0 ) b 0
THDIAR FISHERT :

INDIAN CERENOKIA, - 0 0 1 0 b b
BATCERRIES o

RAPTD RIVER B, i 0 7 8 0 8

LEAVERNORTE & 0 9 i 0 8 0

ENTIAT 1, 3 9 3 0 0 b
STREAN SURVEY

GEINERAL 8 8 0 1 0 ]
DNEROHR 0 0 i 1 0 ]
T0TALS 0 0 1 0 i

PERCRNY OF RECOVERY 4 8.0 9.0 50.8 41.2 0.0 0.0

S1089 1090 981 199 o

3
1
2

[ -1 Ll

—

Ll -

11

7300

¥ RETORN




Appendix Table 7.4.--Recoveries of adult spring chinook salmon
released as Jjuveniles below McNary Dam from
10 to 13 May 1987.

Kaster File Date : 22 Julg 1981
RELEASE GRUUPS TRELUDED: 8702D

1887 MCHARY TRANS CONTROL BELOW MCNARY
SPRING CHINOOK

Brands Used: LAIRM .
Rire Cotes Used: 231342
HONBER RELRASED: 7500

VEAR OF RETORY - -
RECOVERY AREA 1987 1988 1689 1990 1991 . 1092 0T, % RETORR

RIVER SYSTEH TRAPS

BONBEVILLE TREP 3 1 0 i 0 i i 0.013

LOKER GRANITE TRAP ] i 2 i 0 8 3 §.040

PRIEST RARIDS TRAD b i 3 ] ] b 3 0,027
0CEAN FISHERIES 0 )] 0 i 0 v 0 0.000
RIVER $PORT '

COLUNBIA B. BELONW SHARR B. 0 4 g 0 { ) 0 0.000

cownma ABOVE SHARE 3. 0 1 0 0 g ) 0 0.008

RENATCHEE R, : 0 ! 1 g i 0 7 0.827

snmn 0 b 8 ] 0 0 b 0.080
RIVER COXMEACIAL b ] 8 0 .t 0 0 0.008
- THDIAN FISHERY ; '

TRDIAK CERRXORTAL 0 i i 1 ] - : 2 6007
HATCERRIES ‘

DRORSHAL H. 9 0 1 1] i i 1 3.013

LEAVENWORTH §. g i i 1 b i i 0.027
STREAK SURVEY ' 0 i ). 0 . 0 0 0.000
10T4LS b 3 3 .2 0 0 13 0.173

PERCENT OF RECOVERY 4 0.0 23.1 815 £5.4 0.0 0.0



Appendix Table 7.5,-—Recoveries of adult spring chinoock salmon
released as juveniles below McNary Dam from
13 to 17 May 1987,

Baster File Date : 22 July 1981
RELEASE GRQHPS IHCLCDED: ETUZE

1887 MCNARY TRANS CONTROL BELOW MCNARY

SPRING CHINOOK

. Brands Used: LBREI .
Vire Codes Used: 231953 2

NUNBER BELBASED:

' YEAR OF RETURN
RECOVERY ARER 1387 1988

RIVER SISTEN TRAPS

PRIEET RAPISG ThAP 0 g g 3 g g
0CEAN FISBERIES ) ) 9 ) ) )
 RIVER SRORT g ) ] ) ) )
RIVER CONMBACIAL 9 ) ) ) P
IRDIAR FISERRY
THDIAN CONERAL - 0 ) 0 g 0 Y
. THDIAR CRREMONTAL i i ) :
EATCHRRIES | .
LEATRRRORTE 1. g 0 g ) - g i
EHHAY 1. ~ i 0 i i 0 ]
STREAN SURVEY 0 ) b g 0 0
107418 ' 0 ) 2 6 01

PRRCSAT OF RECOVER BT 3.0 2.0 1.0 XE 0.0

1989 1990 1991 1992 B V)

L —

s

1501
% RETORR

0.040
b.008
0.000
0.000

0.013
p.od

0.013
0.02¢

0.000

0.107




Appendix Table 7.6.-—Recoveries of adult spring chinook salmon
released as juveniles below McNary Dam from
18 to 23 May 1987. ‘

Master File Date : 22 July 1981
RRLEASE GROGPS IRCLODED: 3702%

1987 MCNARY TRANS CONTROL BELOW MCHARY

" SPRING. CHINOOK
Brands Used: LART?

Rire Codes Used: 231854 b

‘ NONEER RRLEASED:
TEAR OF RETURK ‘

RECOVERY AREA 1987 1988 1988 - 1990 1981 1992 10786
RIVRR STSTEY TRAPS : 0 0 0 0 ¢ 0 0
OCEAY FISHERIES 0 )] § 1 ] 0 i
RIVER SPORT 0 B g b ] 8 }

~ RIVRR COMMERCIAL ¢ 0 ] b /I i
THDIAN RISHERIRS § 0 0 i b ] b
HBATCERRTES ' - '

- LEAVERKORTE 1. 0 8 8 1 08 i
STRERM SURYEY i b 0 (TP ? D
0% ] 0 0 1 i 0 1

PERCENT OF RECOVERY - %~ (.0 00 B0 W0 00 00

1505

% RETURM
0.000
0.000
0.000
§.000
¢.000

p.013
b.000

0.013




Appendix Table 7.7.—Recoveries of adult spring chinook salmon
released as juveniles below McNary Dam from
23 to 27 May 1987.

Haster File Date : 22 July 1391
RELEASE GROUPS INCLUDED: g?ﬂ?ﬁ

1987 MCNARY . TRANS CONTROL BELQOW MCNARY

SPRING CHINOOK
Brands Used: LART]

Kire Codes Used: 231835 ' ™
' NUNBAR RBLEASRD:
TRAR OF RETURY
RECOVERY 4REA 1987 1988 1989 1990 1891 1992 10T
RIVAR SYSTEN TRAPS '
BONNEVILLE TRAP ! 0 1 ) ) ) 1
OCEAR FISERIES b 9 b 0 ) D ]
BIVER SPOR? ; ) ) 0 ) 0 0
RIVER COMMERCIAL 0 0 ] ] 0 0 )
TNBIAR FISEERT |
" THDIAN CERBHONIAL 0 g 3 J 0 0 2
EATCRRRIES 0 0 0 ! ) ) !
STRBAM SURVEY 0 00 R 0 ]
107455 S 0 3 ) 0 ]

PERCENT OF RECOYERY % .0 0.0 100.6 0.8 0.0 0.8

i

7501
% RETOURK

§.013
§.000
£.000
0.000

0.027
0.000
9500

0.040




Appendix Table 7.8.—~-Recoveries of adult spring chinook salmen
released as juveniles below McNary Dam from
27 May to 4 June 1987.

r File Date : 22 July 1891
REBEASE GRODPS 1HCLODAD: ETBZE

1987 MCNARY TRANS CONTROL | BELOW MCNARY

SPRING CHINOOK

Brands Used: LARTS .
Hire Codes Used: 231956 : '

HOMBER RELEASED: 5529

YIAR OF RET]RR
1988

RECOVERY AREA 1987 1989 1390 1981 1392 T07AL % RETURN

RIVER SYSTEK TRAFS

BOFNEVILLE TRAP 0 1] 2 9 0 0 9 0.038
PRIEST RAPIDS TRAP 8 i 2 0 b 0 3 0.038
OCEAR FISHERIES
ALASE 0 0 0 i ! g 0 0.000
BRITISH COLUEBIA 0 0 i 0 i 0 0 0.000
RAGHIAGTON 0 0 f 0 b 0 ] 0.080
ORKGOY 0 0 1 0 b f 1 0.018
CALIFORRIA ] 0 { § ﬂ 0 0 0.000
OTEER 0 ] 0 0 i 0 g 0.080
" BIVER SPORT ] ) i ) i} 0 ) 0.060
RIVER COXMERCIAL ] 0 ] B T 0 9 $.000
INDIAN FISHRRY . ‘
IXDIAN CEREYONIAL 0 © g 1 60 ] 1 0.018
FATCHRRIES L : .
BERVENNORTH E. ' g ] 2 0 0 i 2 0.036
srmu 8ORVEY
GENRRAL 0 0 1 0 0 0 1 0.018
10T818 . . 0 T g 9 0 [ 9 0.163

PERCENT OF RECOVERY X 0.0 0.0 190.0 ° 8.0 0.0 0.0



Appendix Table 8.0,—Summary of all recoveries of adult spring
chinook salmon transported as juveniles by
barge from McNary Dam to below Bonnev1lle Dam
in 1987

Naster File Date : 22 Ju 1§ 1991
RELEASE GROUPS 1XCLUDED: R701% BIG1B B701C 8701D 87018 BT0IF 87018 7011

1387 MCNARY TRANS TEST/BARGE BELOW BONNEVILLE
SPRING CHINOOK

Brands Used: BAPIL BAPI? RAPI3 DMAPI4 BA3 1 RAI 2 A3 3 BA3 4
Wire Codes Dsed: 232008 232008 232010 232011 252012 232003 232014 232015 -
NUMDER RELEASED: 38487
TEAR OF RETORN
RECOVERT AREA 1987 1358 1989 1990 1391 1992 T0T4L % RETORM
RIVER SYSTRN TRAPS
BONRBYILLE TRAR b 1 11 ) 0 ] i 0.03%
LOWER GRARITE TRAP 9 0 4 ) 0 ) 5 0.018
PRIEST RAPIDS TRAP b § 17 i 0 0 2 0.058
OCEAS RISHERIES
ALASTA 9 0 i 1 0 § 1 0.003
BRITISH COLBKBIA 0 § ) 0 3 ) 0 4.600
HASRINGTON 0 ) i 0 ] 0 ) 0.000
OREQON i 1 0 8 9 0 { 0.003
CALIFORNIA i 0 ) ] § 0 } 0. 000
. OTHER ' i) ) i } 8 ] } ¢.000
BIVIR SPORT , .
(OLONBIA R. BELOW SNAXE 3 i y 9 8 0 0 } 0.000
COLOKBIA R. ABOVE SNAIE B i ) 0 t 0 0 § 0.000
NERATCEEE 8. - § 5 5 3 ] 0 13 0,034
SEAZE B ] 0 8 ] 0 0 b 0.000
0THER RivERS ] i 0 1 0 0 1 0,003
BIVER COMMERCIAL '
COL. R. TEST ISHRY (088) 9 0 ] 1 0 ¢ - 1 0.003
“B%%%xtxlasﬁ%%w W1 0 0 ¢ 2 0 | 2 0.005
THDIAR CEBEHDHHI. b 0 3 7 0 5 0.013
et o : | ) ; | 0 s o
RAPID RIVER I, 3 0 i g 8 0 1 uiaag
RELLS B, 3 0 i i g g 1 0.0
W I R N I A I
ENTIAT B, 6 0 1 1 0 d 2 0.005
STRELR SURVET :
GEREZRAL ] 0 2 i 0 0 3 0.005
UHERORN 9 b 1 0, 'y 6 1 0.603
TOTALS 0 8 53 | 0 ] 92 0.239
PERCEHT OF RECOVERY 4 0.0 8.7 57.6 33.7 0.0 9.0




Appendlx Table 8.1.—Recoveries ¢f adult spring chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 21 April to 4
May 1987.

Master Bile Date : 22 July 10%1
RELEASE GROUPS IRCLDDED: 870iA

1887 MCHARY TRANS TEST/BARGE BELOW BONNEVILLE

SPRING CHINOOK

Brands Used: REAPI1 -
¥ire Codes Osed: 232008 .

NUMBER RELEASED: 1951

' . TEAR OF RETURN
RECOVERY ARRA 1887 . 198§ 1963 199¢ 1381 1932 TOTAL % RETOURM

RIVER svsrzu TRAPS

BONRRYILLE $RAP g ¢ ? 0 9 0 3 9.061

Pmsr RAPIDS TRAP 0 0 g 9 0 0 A NI
OCEAN FISRERIES i 0 B i 0 b ) 9.600
RIVER SPORT i ) i 0 0 ) ] 9.000
RIVER COMMERCIAL i i 0 0 8 b 0 9,000
IRDIAN FISEERIES 3 9 b 0 0 b 0 0.000
ATCRERTES

DWORSEAF 1. g 1 7. 0 . 0 i 3 0.061
STREAM SOREY oy 0 i 0 6 i 0 9.000
TOTALS L 2 S 0 g gt

PERCENT OF RECOVERY R 0.¢ 2.9 5.0 0.0 g6 00




. Appendix Table 8.2.-—Recoveries of adult spring chinook salmon
transported as ijuveniles by barge from McNary
Dam to below Bonneville Dam from 4 to 7 May
1987, :

Baster File Date ¢ 22 July 1831
RELEASE GROUPS IRCLUDED: g?ﬂlB

1987 MCNARY TRANS TEST/BARGE BELOW BONKREVILLE
’ SPRING CHINOOK

Brands Used: BAPI2 -
fire Codes Used: 232008 -

HOMBER RELEASED: 5000

YEAR OF RETURR
1388 1383 1330 1881 1892 10TAL X RETURR

RECOVERY AREA 1987 -
RIVER SYSTEN TRAPS

BORRRVILLE TRED ) ) | ) 0 ) {0
LOKER GEANITE TRAP 0 ] i i ] ] T 00
OCEAN FISHBRTES ) g b 0 b 0 b 0.000
BIVER SPORT y 0 b0 ) ) b 0.000
BIVER CONERCIAL ! 0 ) 9 ) ) b 0.000
THDIAR FISHERIES 0 0 ) ) 0 ) b 000
EATCERRIES |
LEVENNORTE B b ) 0 1.0 ] {00
STREAN SUIVEY 0 R A 0 9 R T XY
08 S ! 2 2 0 b E0m

PERCENT OF RECOVERY '% 0.6 0.0 50.0 50.8 0.9 0.0 -



Appendix Table 8.3.——Recoveries of adult spring chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 7 o 10 May
1987.

Baster File Date : 22 July {991
RELEASE GROUPS INCLODED: g?ﬂlﬂ

1887 MCNARY TRANS TEST/BARGE BELOW BONNEVILLE
SPRING CHINOOK

Brands Gsed: JAPI
320

3
Bire Codes Gsed: 232010 ) ~

HUNBER RBLEASED: 5000

TEAR OF RETURN
1384

RECOYER? AREX 1381 198§ 1990 1991 1932 TOTAL X RETORN

RIVER SYSTRR TREPS !
0,160

BONNEVILLE TRAP g 0 3 2 0 ) 5

LORER GRANITE TRAP 0 0 3 0 0 i 3 9,060
0CRAR FISHERIZS 9 0 ; 0 § 0 9 0.000
RIYER SPORT

COLONBIA R. BELO¥ SHAKE B. 9 0. g 0 0 0 9 0.000

COLUNBIE B, KBOVE SHAKE % 0 g 5 0 0 3 0 0000

WENATCRE . ! 1 2 8 0 3 3 0080

! g i H 0 0 9 0.000
RIVER COMMSRCIAL 0 8 0 5 0 b 6 0.000
TRDIAK FISHERT ‘ '

TRDIAN CEREMONIAL 0 0 | 0 0 0 1 0.020
BATCRERIZS i 0 0 0 ) ; 0 0000
STREAN SURVEY 0 0 0 ] 9 0 0 0.000
UNEHONE 0 9 1 0 9 0 1 0.920

01083 L 1 1 2 0 g 3 0.260

PERCEHT OF RECOVERY ] t.0 11 76.9 15.4 0.9 0.0



Appendix Table. 8.4.-——Recoveries of adult spring chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 10 to 13 May
19B87. .

Baster File Daie : 22 Ju lg 1991
RELEASE 3ROUPS IRCLUDED: 741D

1987 MCNARY TRANS TEST/BARGE[ BELOW BONNEVILLE -

SPRING CHINOOK
Brands Used: RAPIY

¥ire Codes Osed: 232011 = _
RUMBER BELEASED: 5003
YEAR OF RETURN .

RECOYERY ASKA 1987 1988 1989 193¢ 1981 1992 T0TAL % RETORE
RIVER STSTEM TRAPS 0 i i b 9 4 i 0.900
QCEAN FISHERIES 0 g 9 ) ; § i 9.000
RIVER SPORT '

GOLOEBIA R. BELOW 3BARE 3. ] 8 ] 0 ) 0 b 3.000
FOLUKBIA R ABOVE SHARE 1. 9 ? 0 8 i 8 b 7,608
WRRATCHEE . 9 1 { 8 0 } ? 1,049
3 i 0 0 i b 0 6.000
BIVER COMNRRCIAL 0 0 0 } ! 0 8 3.000
IHDIAR PISEERIRS 0 i i 0 i i 0 0.008
RATCIRRIES ’ '
EALD RIvER R, 8 0 1 i 2 0 1 0.920
LEAVERWORTH K 0 0 0 1 3 9 1 5,070
STRTAN SORVEY
GENERAL 9 0 t ] ) 0 1 6.620
TOTALS 0 t - 3 1 0 0 5 0180

PERCERT OF RECOVERY X 8.0 20.0 §0.8 W6 0.0 0.0




Hagter Fils Date : 22 July 1981
RELEASE GROTPS INCLUDED: g?ﬂlﬁ

Brands Used: BA3 1
Kire Codes Used: 232012

RECOVERT AREA
RIVER STSTEN TRAPS
BORKEVILLY TRAP
PRIRST RAPIDS TRAP
00RAH FISHERIES
ALASER
BRITISH COLUKBIA
WASRIACTON
OREGON
CALITORRIA
OTEER
RI7ER SPORT
COLINRIA B. BELOW
COLUNBIA R ABOVE
. WENATCAIE 2.
SHATE .
RIVER COMMERCIAL -
TNDIMK VISEERIES

BAPCEERIED
LEAVENRORTH §.
ERTIAD 1,

STRELK STRVEY

WL L
PERCENT OF RECOVERY

1987 MCNARY

1587

o o> SRRy T o I T T

L—1—]

9.6

TRANS TEST/BARGE

SPRING CHINOOK

TEAR 07 RRTURN
1388 1389 1830

0 3 ]
0 9 3
0 0 b
g 0 0
0 0 b
{ 8 b
0 0 )]
] 0 §
0 0 1]
b 0 0
1 2 1
0 0 ]
b 0 ]
0 § 0
0 1 §
D i 1
¢ )] 0
2 16 11

5.9 5.2 39

1381

0
0

L ~] — E=l =1 =] —] [ L ome L e Lo L5 L )

L1 —

0.0

1892

0
0

(=—J - L= L L L [—2— 11— L4 -]

T

8.0

Appendix Table 8.5.——Recoveries of adult spring chinook salmon
transported as Jjuveniles by barge from McNary
Dam to below Bonneville Dam from 132 to 17 May
15887.

NOMBER BELBASED:

T0T4L

3
12

— i —J 2yl S TN [T —J ol —1—l=—]

i —3

28

BELOW BONNEVILLE

2000

% RETORN




Appendix Table 8.6.——Recoveries of adult spring chinook salmon

r File Date : 15981
Brn s e e et

1887 MCNARY

Brands Jsed: BA3
231

A
Yire Godes Used: i

{13

FECOVERY ARRA
RIVER SYSTEN TRAES
BOKNEYILLE TRAD
PRTEST RAPIIS TRAP
OCRAN FISHERIES
AASTA
BRIFISH COLUKBIA
NASEINGTOR
OREGOR
CALIFORAIA
ot
FIVER SPORT
COLINBIA B, BELOR SHA
COLRBIA B, ABOVE SN
WENATCIRE 1.
RIVER CORKEACIAL

INDIAN FISHERY '
WINTER IDIAR RET

EATCHERIRS
LEAVERNORTH H.

STREAN SURVEY

TOTALS
PERUENT OF RECOVERY

IE R.
EE B,

1461

e

O ED I ED TS

L =Ll L

0.0

TRANS TEST/BARGE

SPRING CHINOOK

TEAR OF RETORE

1988 1989 1990
D !
0 2 0
) 0 1
0 0 0
; 0 . |
0 0 0
) 0 0
g 0 0
i 9 0
0 0 0
1 i 0
b 9 0
i i 0
0 0 1
0 1 3
d 0 0
! ! 5

10.0 0.0 500

1991

0
]

QT COITIICD

[ —] L l— L% — 3

0.0

1392

0
0

3L~ T-~1 1]

[— N -1 -1 1)

0.0

transperted as Juveniles by barge from McNary
Dam to below Bonneville Dam from 17 to 22 May
1987.

HUMBER RELEASED:

10T4E

l
Z

- T et €53

19

BELOW BONNEVILLE

$002

% RETURR




Appendlx Table 8.7.--Recoveries of adult spring chinock salmon

Nasier File Date : 27 July 1831
RELEASE GROUPS INCLUDED: g?ﬂiﬂ

1987 MCNARY

Brands Used: RAJ
232

3
¥ire Qodes Osed: i

04

RECOVERY AREA
RIVER SYSTEM TRAPS
BORNEVILEE TRAP
PRIEST RAPIDS TRAR
OCEAY FISHERIES

RIVER $PORT
COLOKRTA 5. BELOW SHAR

FERATCHEE R
ONARE R.
- (THER RIVERS
RIVER COMKERCIAL
INDIAR RISHERY
WiNIER INDIAR HRT
INDIAR CEREHOKIAL
HATCHERIRS
RELES H.
LEAVERNORTH H.
DTREAM SURVEY
GENERAL

20TRLS
'PERCERT OF RECOVERY

ER.
CGLBHBI% B, ABOVE SKARE B,

1887

Lo}~ ]

. = (== L= g =]

[—1—]

L=

0.0

TRANS TEST/BARGE
SPRING CHINOOK

TEAR OF RETORN

1388

g
i

¢

o T ooahooamad

Chea

A

0.0

1968

1
A
¢

= CoThahahc

b ey

——

53.4

1390

o oo

=] Lt =1 L= =

B

—

§6.2

1881

=1 o O COTDHTD ]

L=l ]

9.0

1992

= O

=1 1]

R—=L-=4

8.0

transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 23 to 27 May
1987. .

RUMBER EELEL?EBE

TOTAL

L— T 51 o

A VDR e T e CTREG

[ -2

13

BELOW BONNEVILLE

5000
¥ BEYERY
0.020

0.040
b.000




Appendix Table B8.8.~-Recoveries of adult spring chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 27 May to
3 June 1987,

¥aster File Date : 22 Jul
e e bt Troe

1987 MCRARY TRANS TEST/BARGE BELOW BONNEVILLE
SPRING - CHINOOK "

Brands Used: A3 ¢ ,
Hire Codes Uged: 232015 _ x

f NUNBER RELEASED: 3525

YEAR OF RETORN
RECOVERY AREA 1987 1388 1989 1999 1991 1992 074, % RETURN

RIVER STSTEN TRAPS
LONER GRANITE TRAP 0 0 ) 1 i 0 1 0.028
PRIEST RAPIDS TRAP 0 b ; { 5 ; 3 0085

OCEAR FISEERTES 0 b 0 ) b 0 0.000

RIVE .

Icowamn BELOW SHAKT R. ) 0 0 0 9 g 0 9.000
COLDARIA R 'ABOVE SHARE R, ) i b 0 4 0 ; 3.000
RENATCHSE 4. i 1 0 1 0 0 9 6051

0 o b 0 0 0 8 0,000

RIVER COMMERCIAL ' :

GOL. B. TEST ESERY (0RZ) 0 ) 0 r 0 i 5.028

TRDIAR FISRERY . ,
NDIAN CEREAORTAL D 2 1 0 0 8 1 0.028

TATCAERIES . . -

NIRTAROP €. . o 0 1 0 ) 0 1 0.026
LEAVESKORT B. : 0 § i 0 6 o i 0,028
STREAN SURVEY S ¢ 0 0 ' i 0 5.000
WU | 4 i 5 f B 0 0.24

PRRCEAY OF RECOTERY 1 0.0 10.0 50.9 4.0 0.0 0.9




Appendix Table 9.0.——-Summary of recoveries of adult spring chinook
salmon released as juveniles below McNary Dam

in 1988.
Yagter Fi le Jate : 2% Ju g 1991
BELE&SE GROTES THCLUDED: 88024 B0UZB B802C BB02D OB02E 83027 B802G 8B02F 68021 8801J

1988 MCNARY TRANS CONTROL BELOW MCNARY
SPRING CHINOOK '

Brands Ded: 1AW 1 AW 2 LMW 3 LMW E-LAPD L2 LAPD LAP A GAR1 LR O
Rire Lodes Dued: 239036 330057 130980 332059 230030 S3baS1 23032 240083 793034 Satasse
' NUMBER BELEASED: 75036
YRAR OF RETURY '
RECOVERY ARRA 1968 1089 1900 1991 1992 1074, % RETORK
RIVER STSTEN TREPS :
BORNEVILLE 1RAP g ) 23 5 0 W 000
LONER GRARITE TRAP 0 i ; 1 I A
PRIEST REPIDS TRAP g i i i ] $ 0
OCEAN BISHERIES g ) ) ) 0 0 0.0
RITER SPORY :
COLORBIA B. DELOW SHALER.. 0 B ) 0 g I 0.0
COLOMBIA R, ABOVE SRALE 1. g i ) 0 i 100
KRNATCRRL B - ) ] : i ] 5
; g b g ] 1 0m
RIVER COMMRRCIAL ) 0 ! 0. 0 1 0000
THDIAY, PISEERY
TDTAR CERRMONIAL ] g { 0 0 0
BATCERRIES |
RAPID RIVRR 1. 0 i g 0 ) t pam
TOCARRGR . 0 ] ] 0 0 R R
LYGHS. FRRRY 1. i 0 1 0 0 i 0
LRAVENRORTI . i ; ; 0 0. 5 0007
STREA SURTEY 0 g 8 0 0 b 0.00
TOTALS ) ! TR P 0 0.092 -

PEYCENT OF RECOVERY 3 p.0 5.8 85.5 8.1 0.0



Appendix Table 9.1.-—Recoveries of adult spring chinocok salmon
released as juveniles below McNary Dam f£rom
8 to 16 April 1988.

ster File Date July 1§81

Mt daooes xRt Lot .
1688 MCNARY TRANS CONTROL BELOW MCNARY
SPRING CHINQOK

Brands : LAR 1 .

Hire Codes Esed 232226
HUHBER BELEASED:
YRAR OF RETORN

RECOVERY AREA 1588 1586 1990 1391 1582 ' TOTAL ¥ RETORK

RIVER STSTRK TRADS

BONREYILLE TRAP 0 7 5 I 19 9.160
PRIRST 3APIDS TRAP 0 0 5 D i 5 0,367
OCEAN FISHERIES 0 0 b i ) i 0,000
RIVER SPORY ,
COLUKBIA B. BELON SHAKE B. o ] 0 D 0 0 0.4
COLUKBIA B, ABOVE SHARR 1. 0 0 0 i 0 8 R
NRUATCHIE 3. 0 0 1 B 0 1 0.

_ ' i 0 0 D i 0 0.0
RIVER COMMERCIAL 0 8 0 ; i 0 0.0
INDIAR FISHERY

THDIAR CEREHORIAL 0 0- 1 b D - 1 5.013
ATCHERRIES 0 b b1 b ) 9,000
STREAN SURVE - ' ) 0 0 b 0 0.000
TOTALS 9 0 14 5 0 19 9.253
PERCRHT OF RECOVERY t 00 0.0 78,1 2.3 0.0

T304



Appendix Table 9.2.——Recoveries of adult spring chinook salmon
released as juveniles below McNary Dam from
16 April to 1 May 1988,

Haster File Bate : 22 Ju g 1981

RELEASR GROOPS TRCLODED: $80%5
1988 MCHNARY TRANS CONTROL BELOW MCNARY
SPRING CHINOOK
Brands Used: LaH 2 .

Fire Godes Dsed: 232227 )

BUXBER RELEASED:
YEAR OF RETURN
RECOYERY AREA 1988 1889 1996 1991 1892 TOTAL ¥ RETURN

RIVER SYSTEH TRAPS

RONNRYILLE TRAP 0 R 0 0 T R

LORER GRANITE TRAP 0 1 1 0 0 2 0.0

PRIEST RAPIDS TRAP 0 i 1 0 0 i R
QCEAK FISBERIES 0 b 0 0 ) 0 0.0
RIVER SPORY

COLUNBIA B. BELOW SEARE . . 0 0 0 0 f 0 0.000

COLONBIA R ABOVE SHAKE 3. 0 i g 0 ] i 0,000

RENATCHER 3. b i 1 0 i i 3,013

. SHARE 3 0 0 0 ; ) 0 0000
R1VRR CONMERCIAL 0 0 0 0 .0 0 3,000
INDIAR FISHERIES B 0 0 g 0. ! 0,000
TATCHERIES

RAPID RIVER L. 0 i 0 0 b 1 0.013

TOCANNON £, . 0 0 1 0 ) 1 0,015
STREAN SURYEY _ 0 0 B 0 i B p.000
TOTALS [ B 0 ? 0 028

PERCENT OF RECOVERY X 6.0 15.0 85.0 0.0 0.0

7808



Appendix Table 8.3.--Recoveries of adult spring chinook salmon
released as juveniles below McNary Dam from
1 to 6 May 1988.

Nagter File Bate : 22 July 1081
EBLEABE GROTPS INCLUDED: 8502¢

1988 MCHARY TRANS CONTROL BELOW MCNARY

SPRING CHIROOK:
Bracds Osed: LAR 3

Nire Codes Dsed: 232228 ) -
RUMBSR RRLEASED: 7503
© TRAR OF RETURY ‘
RECOVERY AREA 188 1989 990 . 1881 1992 T0TAL % RETUM
BIVER SYSTEM TRAPS ‘
Bmmnvm.s TRAP 0 0 3 0 0 3 0.040
RANITE TRAP ) 0 2 0 0 2 0.027
Pmsr BATIDS TRAP 0 1 { 0 0 2 9.027
0CRAY FISEERIES 0 g 0 8 0 i 0.000
RIVER SPOR? ¢ 0 0 b 8 0 0.000
BIVER COMKERCIAL b b (. ] i i 0.908
INDIAR FISEERY
IKDIAN CEREMORIAL b 0 1 0 0 1 0.013
RATCHERIES b L i b 0 0.000
STRRAY SURVEY Cob i i ] i 0 0.080
101415 Ty 1 T 0 AL

PERCENT 0F RECOVERY - % 0.0 2.5 81.5 p.0 0.9,




Appendix Table 9.4.—--Recoveries of adult spring chinook salmon
released as juveniles below McNary Dam from
6 to 8 May 1988.

Nagter File Date : 22 Julg 1881
RELEASE BROUPS INCLUDED: 8302D

1988 MCNARY TRANS CONTROL BELOW MCNARY
SPRING CHINOOK

HireBEgggg ggggé %%52%9 }

' ' NUHBRR DRLEASD: 7534

JEAR OF RETORN
1983

RECOVERY ARE4 1988 1390 1981 1992 f0ML % BETURN

RIVER GYSTEN TRAPS

BORNRYILLE TRAD 0 ) { ) ) Y

LORER GBANIZS ThAP 0 i 3 i ] B N ]

ERTEST RAPIDG TRLP 0 0 i i | I 0
0CRAY TISHRRIES ] 0 5 ) - b 0.000
RIVER SPORT 0 ! j ] 0 0 0000
RIVER COMMBRCIAL 0 0 j 0 ) b 800
THDIAR FISEERIES 0 } ) ) 0 b 6.000
BATCERRIRS : )

LRAVRRHORTE 3. 0 0 3 ny 0 3 .04
STREAM SURYEY - 0 R ? 0 ) 0 0000
om e 0 g 1 g 0 B R BT
PRRCENT OF RECOVERY R R A Y 0.0




Appendix Table 9.5.——Recoveries of adult spring chinook salmon
released as juveniles below McNary Pam from
8 to 10 May 1988.

Haster File Date : 22 Ju lg 1991

EELEASE GROUPS IHCLUDED 8028
1388 MCHRARY TRANS CONTROL BELOW MCNARY
SPRING CHINOOK
Brands Jsed: LAP 1
Wire Codes Used: 232230 ~
' HUMBER RELSASED: 7503
“TRAR OF RET{RY - :
RECOVERY £REA 1988 1389 1990 1991 1892 T0TAL % RETDRR

RIVER SYGTRH TRAPS
BOBREVILLE TRAP 1 0.013
PRIEST RAPIDS TRA? . i 0.013

OCEAR ¥ISHERIES 0 0 0 0 0 - b 0.000

RIVER GPORT

[—1-—1]
[—2—J
e e
RT3
[y

COLONBIA R. BELOW SHAEE R. 0 8 0 0 i i 0.060
COLOMBIA R. ABOVE SNAAE R 0 i i 0 0 8 0,000
WENATCREE B, g 0 2 0 0 ? 0.027
SHALE 3. 8 0 i 0 0 b 0,000

RIVER COMKRRCIAL 0 0 0 b0 b 0.000

‘IHDIAK PISHERIES 0 0 0 b 8 0.000

BATCHERIES -

LEAVENNORTH 1. 0 0 i 0 0 1 0.013
STREAN SURVEY Lo 0 0 0 ] : i 0,900
T0TALS ' b 0 5 6 0 5 0.067

PERCENT OF RECOVERY % 0.0 0.0 108.9 .0 0.0




Appendix Table 9.6.——Recoveries of adult spring chinock salmon
released as juveniles below McNary Dam from
10 to 12 May 1988.

¥agter File Jate : 22 Julg 1591
RELEACE GROBPS INCLODRD: 8802F

1988 MCNARY TRANS CONTROL BELOW MCNARY
SPRING CHINOOK '

Brands Used: LAP 2 .
¥ire Godes Used: 232231

HOMBER RELEASED: 7482
TEAR OF BETURE

RECOVERY AREA 1988 1989 1990 991 1882 T0TAL % RETURN
RIVER STSTEN THAPS 0 9 g 9 9 ! 0.000
OCEAN PISHERIES B ( ] ! 0 0 0.900
RIVER SPORT b g i B 9 0 0.000
BIVER COBMERCIAL b g i ! 0 ! 0.090
ISDIAN FISHXRY :

TNDIAN CERENONTAL 0 g ! 0 0 10
EATCHERIES -

LYONS FRBRY E. 0 g 1 ! ) ! 0.013

LEAVERHORTE §. 0. 0 I b0 1 o
STREAN SURVEY . 0 9 ) ) 0 b 0.000
T0T4LS P 3 i d 3 0.040

PERCERT OF RECOVERY ok 6.0 0.0 100.9 8.0 0.0




Appendix Table 9.7.-—Recoveries of adult spring chincok salﬁon
released as juveniles below McNary Dam from
15 to 19 May 1988.

Kaster File Date : 22 July 1981
BECEASE GROTPS IRCLUDED: EBDZH

1888 MCNARY TRANS CONTROL BELOW MCNARY

SPRING CHINOOK

Brands Tsed: LAP 4 ~
Wire Codes Used: 232233

HUMBER RELEASED: 7505

TEAR OF RETORK
. 1084

RECOYERY AREA 1988 1930 1981 1992 T0TAL % BERORE

JIVRR STSTRH TRAPS

BONWEVILLE TRAP ! 0 1 0 0 I 008
OCEAY FISHRRISS ! 0 0 0 0 b 0.008
RIVER SPORT b 0 b y 0 ¢ 0.0
RIVER CORMEROIAL b 0 0 y 0 b 0.000
THDLAN FISEERY
" TSDIAN CEREORLAL 0 0 1 ) y L 601
EATCEERIRS ! 0 0 b0 b 0000
STRBAN SURVEY 0 b0 o0 0 0.000

TOTALS ‘ SR | 20 ? R X3

PERCERT OF RECOVERY ‘% 0.0 0.0 1000 0.0 0.0




Appendix Table 8.8.——-Recoveries of adult spring chinock salmon
released as juveniles below McNary Dam from
19 to 24 May 1988.

Haster File Date : 22 July 1391
RELE&SK GROTPS TRCLUTED: EBBZI

1988 MCNARY

Brands zed: LAR
¥ire Codes Osed: 232

1
134
RECOVERY ARRA 1888

RIVER SYSTEN TRAPS
PRIZST RAPIDS TRAP

OCEAX FISEERIES
RIVER SPORT
RIVER COMMERCIAL
INDIAN FISHERIES
EATCHERTES
STREAN SURVEY

1085 o
PRRCRHT OF RECOVERT - .% ° 0.0

[ —1] <> = L om ) o] o N =1

TRANS CONTROCL

SPRING CHINOQOK

YEAR
1988

[~ — - — I - Y

0.0

OF RETURN
1990

[T — I I -- I —

106.0

1991

[— T B - B -~ RN e

b.6

1992

0.0

B = em e e o e

BELOW MCNARY

NUKBER RELEASED:

TOTAL "

I — I — I — B~ R B~ B L

¥ RETORN

0.013
0.060
9.000
0.008
0.000
0.000
¢.00¢

0.013

7502



Appendix Table 9.9.—-—Recoveries of adult spring chinook salmon
released as juveniles below McNary Dam from
2% May to 2 June 1988,

Nagter File Date : 22 Juig 1994
RELEASE GROOPS INCLUDED: 88024

1988 MCHNARY TRANS CONTROL 'BELOW MCNARY

GPRING CHINOOGK

Brande Used: LaK 2 a
¥ire Codes Used: 232235 _ ‘

RUMBZR RELEASKD: 7302

YEAR OF RETURN '
RECOVERY AREA 1988 1989 1990 1991 1992 TOTAL % RETORR

RIVER SYSTEN TRAPS

LONER GRANITE TRAP 0 ! 1 4 0 1 0.013
PRIEST RAPIDS TRAP i i i 0 0 i 0.013
(CEAY FISHERIES i b 0 0 i 0 §.000
RIVER SPORT :
COLINRIA B. BELOW SHAZE R ¢ )] 0 0 0 0 0.008
COLOMBIA R. ABOVE SHAIE R } 0 0 ¢ i } 0.000
WERATCAEE 2. 0 ] i b i 1 0.013
 SHALE 3, : i i 0 0 0 0 0.00¢
RIVER COMKERCIAL R i 0 i 0 } 0,000
IDIAK PISHERIES 8 0 0 ] " _ i 0.800
BATCERRIES 0 0 0 0 )] i] 0.000
SYREAN SUBVEY 8 0 8 0 0 i 0.000
10TALS : ] 0 3 0 0. 3 0.040

PERCERY OF RECOVERY % 0.0 0.0 160.0 0.0 0.0




Appendix Table 10.0.-—Summary of all recoveries of adult spring
c¢hinock salmon transportéd by barge from
McNary Dam to below Bonneville Dam inm 1988.

¥aster File Date.
L he dao0Ds SiCuioEb Bola Se01B GOOIC BOOID GBOIE SBOIF BADIG GSOIN 8B01T BARLI
1988 MCNARY TRANS BARGE BELOW BONNEVILLE
SPRING CHINOOK ‘
Brands Jsed: ML 1 BAG 2 RALS ML 4 RAP L BAV.2 BAD BV A RASI RAS D .
Kire Codes Ueed: 232036 23237 232038 232039 232240 232841 23240 232243 23020 D3hads T -
' | NUNBER RELEASED:
| . YBAR OF RET0RY
RECOVERY ABEA .8 1989 1580 199 199 TOTAL % RETURN
RITER SYSTEN TRAPS
BORRRVILLE 7RAP 0. 2 17 ? 0 7 0.0
LORER RARITY TRAP ] 3 5 : 0 0.0
PRIEST RAPIDS TRAP g g 1 ; 0 8 0020
OCEAR FISBRRIES D 0 ! ) 0 6 0.000
RIVER SPORY
COLUKBIA R. BRLON SHAEE R. 0 g g D 0 0 0.000
COLUNBIZ B ABOVE SHARE R 0 0 2 0 0 2 0.0
RERATCHEE 7. . 0 0 i 0 0 i
. ] 0 0 0 0 6 0008
RIVER COHKBRCIAL 2 0 0 N+ 0 0.000
TRDIAN FISEERY
TNDIAN CEREHONTAL | g 3 0 0 3 0.006
HATCRERIES
DRORSEAY 1. i g 3 g g 3 0.008
RAPID RIVER . i i 1 g g I 0002
LRAVERHORTY §. 0 1 § ) i T 00
RNTIAT 8, 0 i i g - 1 000
STREAH SURVEY
GTHRRAL 0 i 1 0 ] 1000
THERORY D i 1 0 0 I 0.002
0TS 0 Y ] 64 0.128

PERCENT OF RECOVERY r 0.0 8.4 §4.4 §.3 0.0

50028



Appendix Table 10.1.--Recoveries of adult spring chincok salmon
transported as juvenile by barge from McNary
Dam to below Bonneville Dam from 8 to 16 April
1688.

Waster File Date : 22 July 1991
L e 1o

18988 MCHNARY TRANS BARGE BELOW BONNEVILLE

SPRING CHINOOK
Brands Used: RAL |

Nire Codes Used: 232236 : ' , ' . "
' WOMSRR RELEASED: 500
YEAR OF ABTORY |
RRCOVERY A8EA 198 1989 1% 1991 1992 T0TAL % BETORN
RIVER STSTRN 1RADS : '
BORNETLLE THAP 0 1 7 g 0 9 0.8
BRIEST RAPTDS T4P 0 ] 2 0 ] K]
O0CBAN PISEERIES 0 d ) 0 0 0 0.0
RIVER 5PORT
COLUNBIA B. BELON SHARE B. 0. ) 0 0 0 ;0.0
COLUKBLA B ABOVE SHALE . 0 0 2 ] 0 AR
HRNATCERE 3. 0 ] 0 ) 0 R
SHALE 1 0 ) 0 0 ) R
RIVER COMERCIAL 0 0 0 0 3 R
INDIAN FISHERLES ) ) 0 0 ) T N R
BATCERRIES ] ) 0 0 0 b |
$1E3H SURYES 0 0 0 0 0 boo0.00
10415 : 0 1 1 1 b 5 0.200

PERCERY OF RECOVERY L SU N (A 84.6 1.1 0.0




Appendix Table 10.2.-—Recoveries of adult spring chinocok salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 16 April to
1 May 1988.

aster File Daie : 22 duly 1901
RELEASE GROTUPS IRCLUDED: EBBIB

1988 MCNARY TRANS BARGE BELOW BONNEVILLE

SPRING CHINOOK

Brands Used: HAL 2 , u
Wire Codes Oged: 232237

NOMBER RELGASED: 5002

. YEAR OF RETURB ' ;.
RECOVERY ARRA 1988 1989 1990 1991 1992 < T0TAL % RETURN

RIVER STSTEM RADS

BORNEY LS ThED n B g u ! § 0.
LO8ER CRARITE Thap i u ! 1 i 10
BETES? RAPIDS ThdP i 0 i 0 I P00
OCEAS ISHERIES ! G 0 u 0 0.0
RIVER SPORT 0 ! y ! n 0 0.0
BLVER COMNERCTAL 0 u 0 0 ! b0
INDIAR FISHERIES 0 0 y ! ! 0 0.0
BATCHRRIES :

INORSHAK 8. ! 0 ; 0 ) 10
STIEAE SPREY ’ T ) R R
0TS . 0 15 v S8 03

PERCENT 0F RECOVERY I S X 0.0 100.0 0.0 0.0 -




Appendix Tabkle 10.3.—--Recoveries of adult spring c¢hinock salmon

¥aster Rile Date : 27 July 1991
HELEESE GROTES IECLUDED ESOIC

1988 MCNARY

Brands Used: RAL ]

¥ire Codes Used: 231238

RECOVERY AREA

RIVER STSTRH TRARS
BONNEVILLE TRAD
PRIEST RAPIDS TRAP

OCEAR FIGHERIES

BIVER SPORT

COLOKBIA R. BELOW SN

COLBEBiX R. ABOVE SN
WENATCHZE B.

RIVER COMMERCTAL

INDIAN FISHERY
INDIAN CERENONIAL

HATCERRIES
RAPID RIVER E.

STRREM SORVEY

T0TALS
PERCENT OF RECOVERY -

ALK R,
1N

1988

[—1—J

o2 L£oaroaocy

0.0

TRANS BARGE
SPRING CHINOOK

TAAR OF RETERY
199 1980 199
2 ; { -
0 1 0
0 ! 0
) ) g
i 0 g
0 1 9
0 0 !
0 0 0
0 2 )
0 1 0
0 0 )
0 5 !

0.0 3.3 16.7

1992

L —- L=

= =i

0.0

transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 1 to 6 May
1988.

BELOW BONNEVILLE

NOBER BELEASED:

T0TAL % RETURM

s e

— A D D
- CCICI TP
4
CRTR D
O LT O

5002



Appendix Table 10.4.—-—Recoveries of adult spring chincok salimon

¥aster File Date : 22 July 1991
BRLEASE GROUPS INCLUDED: 801D

1988 MCNARY

. Brands Tsed: RAL 4-
Wire Codes Used: 232238

BECOVERY AREA
BIVER SYSTEM TRAPS
BONNRVILLE TRAP
LOWER GRARITE TRAP
OCEAR FIGHERTES
RIVER SPORT

COLUNRIA R. BRLOW SHAKE B.
COLOXRIA R. ABOVE SRAEY §.
HEBATCHRE 3. ‘

RIVER CONKRRCIAL

INDIAR RISTERIES

BATCAERIES
LEAVENWORTY H,
ENTIAT H.

STREAM SORVEY o
TOTALS
PERCEXT OF RRCOVERY X

1988

E—1—J

(—J o= f—2—= 1=

[—1—]

TRANS BARGE
SPRING CHINOOK

TEAR
1889

[ —1—J

= o Sooaeac

=2

8.0

OF RETURY
1890

1
1
0

fumse fumal

109.0.

(=) — =D

1991

[ —— I = 1 ]

(=] == L= Lo T o | )

=T

0.0

1992

[— N L

=1

0.0

BELOW BONNEVILLE

NOHBER RELEASED:

T0%4L

1
1

] == (=Ll =1

[Ir—,

transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 6 to 8 May
1988.

% RETURN

5011



Appendix Table 10.5.--Recoveries of adult spring chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 8 to 10 May
1988. .

Haster File Date : 22 July 138t
PELEASE GRODPS IHCLUDED: gSﬂIE

1988 MCNARY TRANS BARGE BELOW BONNEVILLE
SPRING CHINOOK

Brands Used: RAY
232

i
fire Codes Dsed: 232240

HUNBER RELRASED: 5002

: YEAR OF RETURN .
RECOVERY AREA 1388 1989 1980 1991 1992 T0TAL X RETORM

RIVER SYSTEN TRAPS

LONER GRARITE ThAP o - 2 t 1 0 f 00
OCEAN FISEERIES 0 ] ) 0 b b 0.000
RIVER SPORT 0 D 0 ! 0. 0 0.000
RIVER CORNERCIAL b 0 0 0 0 0 0.000
T¥DIAH FISERRISS 0 B 0 0 - 0 0.0
FATCERRIIS

DNORSHAL §. g g | g 0 0.4
LEATRRNORTE 1. - g 2 -0 ARt
STERAM SURVRY g D 0 0 b - 0 0.000

TOTALS L 7 t 0 T LU

PERCERT OF RECOVERY . % 8.6 28.6 §7.1 14.3 0.0




Appendix Table 10.6.——Recoveries of. adult spring chinoock salmon
transported as juveniles by barge from McNary -
Dam to below Bonneville Dan from 10 to 12 May .
1988. .

Naster File Date : 22 July 1591
RELEASE GROVES ThCLUDRD: Jeuir

1888 MCHNARY TRANS BARGE BELOW BONNEVILLE
' SPRING CHINOOCK

Brands Used: RAY 2 ) .
Wire Codes Used: 232241 '

NUHBER BELEASED: 5002
YE4R OF RETURN
RECOVERY AREA 1988 1988 199 1991 1092 T0TAL % RETURE

BIVER STSTEK TRAPS

LONER GRANITE TRAP g g 1 g 0 1 0.4
BRIEST RAPIDS TRAP 0 D { i 0 X
OCEAR FISHERIES ) 0 0 ) 0 0 0.000
RIVER SPORT 0 0 g 0 0 R T R
RIVER COKERGIAL 0 6 0 0 0 0 0000 -
TNDIAR FISHERIES b b 0 0 0 0 000
EATCHERTES 0 0 ) 0 0 0 .00
STREAK SURVEY B 0 ] P 0 0 0.000
URRHORE 0 0 1 0 0 1 000
TOTALS e 0 0 3 9. 0 T .80
PERCERY 0F RECOVERY T 0.0 1000 8.0 0.0




Appendix Table 10.7.--Recoveries of adult spring chihook salmon
transported as juveniles by barge from McNMNary
Dam to belew Bonneville Dam from 12 to 15 May
1988.

r File Date : 22 July 1981
RELEASE GRODPS IRCLUDEB gBﬁlG

1988 MCNARY TRANS BARGE '  BELOW BONNEVILLE

SPRING CHINOOK

Brands Used: BAY 3 '
¥ire Codes Used: 232241 ~

HUKBER BELEASED: 061
YEAR OF RETURE

RECOVERY AREA 1988 1389 1930 1991 1992 - © T0TAL % RETORN
RIVER STSTEY TRAPS i i R 0 i ) 0.000
OCEAR FISHERIES 0 i ¢ ) i 9 0.000
RIVER SPORT 0 00 00 0 0.000
RIVER COMMRRCIAL i g 8 9 6 - 0 0.000
INDEAR FISHERY

INDIAR CEREMONIAL 0 5 { ! i , 1 8.020
RATCEERIES h .

LRAVERNORYE 1. 0 1 2 0 i 3 0.060
STRAH SURVEY 0 3 0 ¢ 0 i 6.000
oS L 1 3 g g £ 0080
PRRCENT OF RECOTERY - T 5.6 75.0 0.0 6.0 '




Appendlx Table 10.8.--Recoveries of adult spring chincok salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam fxom 15 to 19 May
1988. .

Kaster File Date : 22 July 1961
RELEASE GROUPS IEGLQDED g&ﬂlﬂ

1988 MCNARY TRANS BARGE BELOW BONNEVILLE
SPRING CHINOOK

Brands Used: RAV ¢ -
¥ire Codes Used: 232243

NUKBER RELEASED: 5003

"YEAR OF RETORY
1989

RECOVERY 4RBE4 1988 1930 1991 1982 1074k % RETURN

RIVER SISTRM TRARS
BONNRVILLE TRAP

ox 0 0 g 0 g 100

LOWER GRANITE TRAP 0 1 ] 0 g L 0%
0CEAN FISHERIES 1 ’ D g ) 0 0.0M0
RIVER SPORT 0 0 b g g 0 0.000
RIVER CONKERGIAL 0 0 ] 2 0 0 0.000
INDIAN FISHERIES ! 0 0 ! 0 N N
BATCAERIES g g b ! i ¢ 0.000
STREAY SURVEY ) 0 0 " b 0.000
107488 S i ] ] 2 2 0040
PRRCKAT OF RECOVEAY %0 500 56 0.0 0.0




Appendix Table 10.9.——Recoveries of adult spring chinook salmon
transported as Jjuveniles by barge from McNary
Dam to below Bonneville Dam from 19 to 25 May

1988,
Wasier Rile Date : 22 July 1391
BELEASR GROURS THCLUDRD: Be0il |
1988 MCNARY TRANS BARGE * BELOW BONNEVILLE
| SPRING CHINOOK
Brands 'Dzed: RAS 1 . .

¥ire Codes Used: 237244
HOMBER BELEASED: B002
YRiR OF RETORN

RRCOVERY AREA er 189 180 1em 1992 ML % BETORS
* RIVER STSTEN TRADS
BOMNEVILLE 04D D I ; ) ) AT
LOVER GRAEITE taap 0 0 o i 0 T
OCEAN FISEERIES ! 0 a 0 ! 0 0.000
RIVER SPORT ) b0 0 ) 0
RIVER COMSEACIAL 0 0 ! ! 9 0.0
i
THDIAK FISHERIES 0 0 ) ) 0 b 0.0
EATCRERTES
LEAVENKoRTE 1. R R 1 b 1.0
STREAY SURVEY ' | . -
GEREAL u ) 1 0 ¢ 1
YOTALS o 0 ! 1 0 R T R1Y

PERCENT OF RECOVERY % 0.0 0.0 80.0 20.0 .0




Appendix Table 10.10.-—Recoveries of adult spring chinook salmon
transported as juveniles by barge from
McNary Dam to below Bonnevilie dam from
* 25 May to 2 June 1988,

Nasier F 22 July 1491
RELEASE GBWPS I}\CLUDET} gﬁMJ )
1988 MCHNARY TRANS BARGE BELOW BONNEVILLE
SPRING CHINOOK
Osed: RAS 2 i
fire Bodes Doeds 243215 o -

NONBER RELBASED: 5002

" TRAR OF REYURH -
RECOVERY AREA 1988 1989 1890 1981 1992 T014L % RETORA

RIVER STSTEE TRAPS

BONKEVILLE TRAP 0 1 0 0 0 1 0.920
PRIEST RAPIDS TRAP 0 b i 1 0 1 0,020
OCRAR FISHERIES g 0 i i i 0 0.600
BIVER SPORT
cmmuasmmmu& 0 o 0 0 0 0 0.000
COLUMBIA B, ABOVE SNAKE §. 0 b 0 0 g 0 0,600
KENATCEER R. 0 0 2 ] 0 2 0.040
9 0 i 0 0 i 3.000
RTVER COMERCIAL 9 0 i 0 0 0 3.000
INDIAN RISHERIES 9 ] i R | 0 0.600
RATCHERIES i 0 i 0 ] 0 0,600
STRESK SURVEY ' 0 } 9 0 0 $.600
TOMLS - 0 t 3 b0 g 0.080
PERCENT OF BECOTERY 5 0.0 5.0 75.0 0.0 0.0 o




Appendix Table 11.0.--Summary of all recoveries of adult fall
.chinook salmon released as juveniles below
McNary Dam in 1986.

Basier ¥ile Daie g
RRLEASE GROOPS IHCLUDEﬁ Blﬁb B615B B515C 8615 8615E 88158 3615C 86150 86151 88150 86158 8615L

1986 MCNARY TRANS CONTROL BELOW MCNARY
FALL CHINOOK

Brands Used: LAIT3  LASK3  IAN3 LAICY LA3L3  LATHI  LAI03  BATEL LAIDL LAITI LASTL  EA3LI
Wire Codes Used: 231821 231023 1731325 231827 231920 231831 231833 231335 Z31337 231830™ 231841 231644
HUKBER RELEASED:
. TEAR OF RETORY .
RECOVERY AREA 1986 19487 1384 1989 193¢ 1091 T0TAL

RIYER SYSTEN TRARS
BOBNEYILLE TRAP 0 ¢ 4 0 11 0 15
PRIEST RAPIDS TRAY 0 § 0 0 0 0 3

UCE%H FISHEERIRS

ALASEA 0 b 1 1L 13 9 25

ARITISH COLUNBIA 0 1 3 11 5 0 20

RASHINGTON 9 ] 2 7 2 i §

OREGOR 0 0 5 0 0 ) 5

CALIFORNIA 0 0 ) 0 0 i 0

OTHER 0 0 8 b 0 0 0
RIVER SPORT ‘

COLUMBIA B. BELOW SEATE R g 0 § 1 .0 i {

COLUNBIA B, ABOVE SHARE 8 1 0 i 1 0 2

ﬂzaarcam 2 i § g 8- i 9

SHALE & i 0 0 0 0 § 0
aim CORNERCIAL

COMNERCTAL HRY , 8 0 8 T 3 8 10

0oL 1. TEE’I‘ FSERY (0RE) i b 1 0 1
Innﬁ%lﬁsggﬁm 8 ] t ] - § 2

‘FALL INDIAR NET 0 o 0 16 17 0 3
““E%ﬁ%% FERRY E. 0 i i] 1 9 1]

WELLS § 0 ] 1 9 ) %

PRIEST mms 1. 0 0 8 16 10 b 31
STREAX SORVEY

GENERAL ) 1 b D ;] ] 1
T0TALS i 6 23 67 B 0 182

PERCEBI 0F RECOVERY H 0.0 3.1 14.2 1.4 40,1 8.0

115881

% RETORN



Appendix Table 11.1.——Recoveries of adult fall chincok salmon

Hasier File Date : 22 Jul

RELEBAGE GROUPS INCLUDED:

1286 MCNARY

Brands Used: LAIT3
Wire Codes Uged: 231821

RECOVERY AREA

RIVER SYSTRH TRARS
PRIEST RAPIDS TRAP

OCEAE FISEERIZS
ALASTA
BRITISE COLUMBIA
#ASHINGTOR
OREGOR
CALIFORRIA.
OTEER

BIYER SPORY

BIVER CONNERCTAL
COMNERCIAL HEY

INDIAR FISHERY
FALL THDIAN NET

BATCHRRIES
PRIEST RAPIDS K.

STRERN SUBVEY

TOTALS
PRRCET OF BECOVERY

1986

¢

L [—=1.=T=1—1_..]

.0

TRANS CONTROL

FALL CHINOQXK

TRAR
1387

1

[—] oo eeD

6.7

OF RETURR
1968

0

f=J OO

0.9

1989

0

[—1 O TS i

6.7 -

released as juveniles below McNary Dam from
11 to 18 June 1986,

BELOW MCNARY

HUNBER RELEASED:

1980 1991

i B 1
1 0 2
P %
0 0 i
0 1 y
0 0 i
0 0 0
] b 2
1 0 4
2 0 3
0 ] 0
7 0 15

46.7 0.0

3989

" T0TAL X RETURN

0.010

0.930
0.000

- 0.150



Appendix Table 11.2.——Recoveries of adult fall chinook salmon
released as juveniles below McNary Dam from
18 to 21 June 1986,

Hagter ¥ile Date : 22 Julg 1991
RELEASE GROOPS THCLUDED: 36158

1986 MCNARY TRANS CONTROL BELOW MCNARY
FALL CHINOOK

Brands fsed: EAIX3
Rire Codes Osed: 231923 - _ -

b | NUNBER RELEASED:

TEAR OF RETURY
1387

RECOVERT AREA- 1986

RIVER STYSTEX TRARS :

BONNEVILLE TRAP i ] 1 0 1 1] 2
OCRAN RISEERIES ' '

ALASTA i § i 1 i 0 2

ERITISH COLUBBIA 0 g ) i 0 0 1

ASEINGIOR i § ] 6 0 0 0

OREGON i ) 0 b ] i 0

CALIFORNIA i § 1 ] q 0 g

0THER i 0 0 0 4 0 ]
RIVER SPORt 8 0 0 0 ¢ ] 0
RIVER COMMERGIAL .

COMMRRCIAL NET _ i § 9 b 1 0 1
TEDIAN RISEERY

_ IHDINE GENRRAL i g )] . 1 0 1

PALL THDIAX NT 0 0 0 2 g ¢ 4
. N 1

PRIEST RAPIDS . i ] ? 2 2. 0 §
STREAN SURTEY 0. 0 0 0 0 0 b
0L i ¢ 3 § R 18

PERCEN? OF RECOVERY % 0.0 0.0 16.7 1.3 50.0 0.0

1984 1969 1330 1391 10740

9982
3 BETORN

0.020



Appendix table 11.3.--Recoveries of adult fall chinook salmon
released as juveniles below McNary Dam from
21 to 27 June 1986.

Kaster File Date ¢ 22 Julg 1981

RELEASR GROUPS INCLUDED: 3815C
18986 MCNARY ~ TRANS CONTROL BELOW MCNARY
FALL CHINDOK
Brands Ueed: LA3J3 .
Wire Codes Used: 231325 .
' HOMBER RELEASED: 072

YEAR OF RETURN

RECOVERY AREA 1388 . 1981

1948 1989 1990 1991 WL % RETORN
RIVER STSTEN TRAPS :

. BONNEYILLE TRAP 0 § i 0 1 0 2 0,026

PRIZST RAPIDS TRAP 0 i ) i 0 0 1 0,040
OCEAY FISERRIRS

1,As1 0 0 I 9 7 0 { 0.940

BRITICH COLDMBIA 0 0 0 3 g 0 3 0.030

WASHTNGTOR 0 0 1 K 0 0 1 0,010

ORBEON 0 0 1 0 0 9 1 0,010

CALITORAIA 0 0 0 0 0 0 ) 1,000

0THER 0 0 0 8 0 0 b 6,000
RTVER SPORY 0 0 0 0 i 0 ) 3,000
RIVER COMKERCIAL ’

COMKERETAL HET 2 9 b1 D - ] 1 0.310
TRDIAR FISEERY

FALL INDIAN NET . 0 1+ [ 7 1 0 3 0.030
EATCHERIES ‘

RELLS B 0 0 b i i 0 { 0.910

PRIST RAPIDS 1. 0 0 i 1 1. 0 3 0.030
STREAY SURYEY 0 0 0 i 0 0 0 0.008
107455 0 1 10 5 ] 70 0.201

PERCERT OF RECOVERY i 0.0 5.0 20.0 50.0 25.0 ¢.0



Appendix Table 11.4.--Recoveries of adult fall chinook salmon
released as juveniles below McNary Dam from -
27 June to 8 July 1986.

Wagter File Date : 22 Julg 1981
EELEAST GROUPS INCLUDED: o6158D

! 1886 MCRARY TRANS CONTROL BELOW MCNARY

FALL CHINOOK

Brands Jsed: A3 _ .
Wire Codes Used: 231927

HUMBER RELEASED: 10745,

i YEAR OF RETURN
RECOYERY ARER : 1586 1987 1488 1989 1930 199 TOTAL % RETURR

RIVER DYSTEN TRAPS

BONMEYILLE 124D ) D 0 0 2 0 2 0.0
PRIEST RAPIDS TRAP f 1 0 0 [ i T 00
OCEAR FISHERIES
ALASE i ) 0 2 { 0 3 .02
BRITISH COLIKBIA 0 i 1 3 ] 0 § 00
RASEINGION j ] 0 q ] 0 i 000
0BEGON g ) 3 i 0 0 3 .02
CALIFORNTA g D ) ) 0 0 I 0.000
OTHER 0 ] 0 0 b0 0 0000
RIVER SPOR? 0 0 b D ) 0 b 0.000
BIVER CORKEACIAL |
CONMERCIAL BT 0 0 ! 0 1 0 t 0009
TNDIAR PISHERIRS b 0 ] 0 0 b b - 0.000
T g
PRIEST RAPIDS 1. _ 0 0 3 § 2 0- i 0.162
STREAY SURVEY 0 0 g 0 0 0 b 0,000
TOTALS 0 ! T n ; 0 oo 0mt

PERCENT OF RECOVERY ! 8.0 3.1 2.9 4.1 2.2 0.0



Appendix Table 11.5.--Recoveries of adult fall chinook salmon

{
Nagter File Date : 22 July 1831
RELEASE .GROUPS THCLODED: 8615%

1886 MCNARY

Braxnds gsed:

L43h
¥ire Codes Osed: 2319

3
28

RECOVERY ARRA

HIVER SYSTEH TRARS
BORNEVILLE TREP

OCEAR FISHERIES

ALASER
BRITISE COLBHBIA
RASHIRGTOR

(OREGOR -
CALIFORNIA
OTHERR -

BIVER COMKERCIAL
COMMERCIAL HET -

INDIAR FISHER
I8DIAN GERERAL -
FALL INDIAR HET

BATCHERTES
PRIEST RAPIDS B.

STRBA STRVES

T0TALS
PERCENT OF RECOVERY

1946

i

[ =¥ —- T Toaa J o= Lo ]

=11 1]

=1 —]

TRANS CONTROL

FALL CHINOOK

JEAR GF RETURK

1387 1988
0 b
0 g
] 1
8- 8
8 i
0 0
0 0
0 0
0 0
0 9
0 ]
g ]
i !
0 0
i 1
i 0
i 2

0.0 1.1

1488

¢

(11— —]

Lt —

22.1

D DT sk

. 1990

1

COCD s CTF C0 G K e

L1 _TWeN

12
68.7

1391

f—1 12 —1—1—]

[— 11—} ]

L —1—1

0.0

released as juveniles below McNary Dam from
9 to 15 July 1986.

BELOW MCNARY

HUNBER RELEAGED: 9837 |

T078L % RETORE

1 0.010
2 0.020
1 010
i 0010
i 0500
0 0,500
0 0,000
B 0,000
1 0.019
0 0,000
0 0. 000
{ 0.010
i 0.010
; 0,060
1 0.040
) 9.000

18 0.181



2ppendix Table 11.6.--Recoveries of adult fall chinock salmon
released as juveniles below McNary Dam from
15 to 1% July 1986.

Baster Rile Date : 22 July 1891
BELEABE GROUPS IBGLUBED EBISF

1986 MCNARY TRANS CONTROL BELOW MCNARY

FALL CHINOOK

Brands Jsed: LATE3
¥ire Codes Used: 231931 ) -

JUKBZR RELEASED:

JEAR OF BETURE

RECOVERY AREA 1936 1987 1988 1969 1990 1991 TOTAL
RIVER SISTRE TRAPS - '
BONKEVILLE TRAP 0 i 1 0 ] 0 3
OCRAN FISHERTES
ALASEA 0 0 ] | i 0 1
TRITISH COLOMBIA 0 1 9 i 0 g 7
WASETRGTOR i 3 1 g b0 1
ORECOR 5 § i i b i 0
CALITORNIA § b 0 0 i 0 0
OYARR’ 0 3 9 . i 0 0
E“%%nggﬁ R. BELOR SHARE R 9 0 0 1 0 0 | 1
cowum BOVE SHAIE §. ) i i i . 0 0 0
(:HEER ) 0 0 0 § 0 0
i i 8 0 i g 0
RIVER CORMERCIAL i 0 0 0 0 0 8
THDIAN FISERRY o
FALL INDIM NET : i 3 i 1 ! 0 5
Em%fgﬁ 0 | 0 a' } 1 0 i
PRIEST RAPIDS . ) b 1 - 5 0 0 §
STRZAN SURVEY 0 (N N | ] i 0
POTALS ] 1 3 9 7 -0 _ 20

PERCENT OF RECOVERY 4 6.0 3.0 5.0 5.0 B0 0.0

9849
% RETURN

0.030



Appendix Table 11.7.--Recoveries of adult fall chinook salmon
released as juveniles below McNary Dam from
19 to 21 July 1986.

Kaster File Date : 27 Julg 1961
BELEASE GROBPS INCLUDED: 36156

1986 MCNARY TRANS CONTROL BELOW MCNARY
FALL CHINOOK

Brends Jsed: LALDY ) ~
Wire Uodes Used: 251933 _
HUMBER BELEASED: 9988

; YEAR OF RETURN
RECOVERY AREA 1336 1981 1388 1989 1330 1981 TOTAL & RETURN

BIVER SYSTEN TRARS :
BONBEVILLE TRAF b 0 1 0 2 i 3 0.030 .
OCEAN FISHERIES '
ALASEA 0 0 i 1 2 {0 N 0.03
BRITIGH COLGHBIA i 0 1 } i 0 2 0.02
KASHIRETON i - O 0 0 0 / 0.00
ORRGON o 0 0 1 0 0 0 i 0.01
CALIRORNIA 0 0 0 0 0 0 0 0.00
CTHER 0 0 ] b 0 0 ¢ 8.000
RIVER SPORT ’
COLOMBIA R. BELOW SNALE R. 0 i 0 0 0 0 8 8.000
COLUERIA R, MBOVE SNARE R. D 1 ¥ 0 0 0 1 0.01
WENATCEEE R. 0 0 0 0 0 0 d 8.000 .
OHAEE R 0 D 0 . 0 9 0 0.00
RIVER COMKERCIAL 0 0 0 0 0 0 ¢ 0.000
[HDIAR PISHERY L ‘
FALL INDIAR HET ] 0 0 1 0 g I §.010
HATCHEERIES . ' : -
PRIEST RAPIDS 1. ' U} ] 0 0 1 ! i 8.010
STREAM SURVEY .
GESERAL Ul 1 0 - B 0 b I 0.010
T0TALS 0 z il B ¢ 13 813

PERCENT OF RECOVERY b4 0.0 15.4 23.1 15.4 6.2 0.0



Appendix Table 11.8.~-Recoveries of adult fall chinook salmon
released as juveniles below McNary Dam from
21 to 22 July 1986,

Haster ¥ile Date : 22 Julg 1991
RELEASE GROUPS IRCLUDED: 86158

1986 MCNARY TRANS CONTROL BELOW MCNARY
FALL CHINOOK

Brands Dsed: LATH! '
Wire Lodes Tsed: 231435 | .
' YEAR OF RRTGRM
BECOVEST ARRA 1985 1587 1988 1969 1990 1991 T074L
RIVER STSTEK TRAPS 0 0 b ; 0 0 0
OCEAN FISDERIES

ALASEA 0 d b i ] b 1

BRITISH COLONBIA g 0 g i i 9 7

RASHIRGIOR g g ) 0 ] b 0
. (RRGOK i g 0 0 I - 0

CALTIORKTA ] 8 8 g 0 0 0

OTHEER i 0 0 0 0 0 0
RIVER SPORT i 0 o i 0 ) 0
RIVER CONMRRCIAL

GOL. B. TEST FSHAY (ORE) 0 (I ) I | 0 1
INDIAH RISHERY .

FALL IDIAN HET 0 8 0 1 i 0 2
EATCHERTES . bt ; 0 0 0
STIBM GURVEY I 0 0 0 0 b J
TOTALS 0 0 ] 4 7 B

PEACERT OF RBCOVERY 4 8.0 0.0 A . 86.7 33.3 0.0

i
i

NUNBER RELRASED: 9850

% RETORN
0.008



Appendix Table 11.9.-—Recoveries of adult fall.chinook salmon
released as juveniles below McNary Dam f£rom
22 to 23 July 1986.

¥aster File Date : 22 Julgsiﬁﬁ

RELEASE GROVES INCLODED: 861l
1986 MCNARY TRANS CONTROL BELOW MCNARY
FALL CHINOOK
lised:
bire Gotes st 20199 - -
WOMBER SRLBASED: 9867
TEAR OF RETORN ,
RECOVERY ABEA 1966 198 1988 198 1990 1991 700 % RETORN

RIVER STSTEK 1R4PS ‘

BONNEVILE 264D 0 ! 0 ! 1 0 S ROU
OCEAR FISRRRIES

ALASES 0 ) 0 ! 3 0 300

BRITISH COLDHRIA 0 i 0 0 ! 0 1 000

HASHIRGIOH 0 0 0 0 0 0 6.0

oRRON i ! g ) 0 0 b - 0.0

CALITORKTA 0 0 i ! 10 0 0000

i b ! 0 I 0 0 b 0.000
BIVER SPORT y ¢ 0 b ) ) b0
RITER COMMERCI . ‘ ,

COMEERCIAL §57 0 ) ! 1 ! 0 L0010
TEDIAN. FISEERY ,

“PALL- RDIAR BT 0.8 0 2 1 D 3 0.3
BATCRERIES T ) ) 0 b0 0 0.000
STRELH SOAVEY | b ) 0 ! 0 0 0 0.000
WM 0 0 b3 5 0 B

PERCERT OF RECOVERY 4 0.0 0.0 0.0 3.3 66.7 0.0



‘Appendix Table 11.10.--Recoveries of adult fall chincck salmon
released as juveniles below McNary Dam from
23 to 28 July 198¢.

Nagter Rile Date : 22 Julg 1981
BELEASE GROUPS INCLUDED: 86154

1886 MCNARY

Brands Used: EALTL
Rire boes goced: whlide

RECOVERT AREA
BIVER SYSTEH TRAPS
OCEAN FISHRRIRS
ALASEA
" BRITISH COLUMBIA
KAGHINGTOR
OREGDN
- CALIFORRIA
OTHER
RIVER SPORT

RIVER COMHMERCIAL
COHMERCIAL NET

INDIAN FISHERY
FALL INDIAN HRT

BATCHERIES
STREAN SURVEY

WL
PERCEHT OF RECOVERY

%

1936
}

L= =111 — =1 — ]

0.9

TRANS CONTROL

FALL CHINOOK

TEAR OF RETORN

1987
]

[~} i1 1—1—1—J

0.0

1388
b

o> LRI DD D

0.9

1389
0

- 80.0

L——J =l = =1 ol = =]

1930
0

20.6

== COCICOCOCoC

1891
0

L= R COCICD

0.0

BELOW MCNARY

NUHBER RELEASED:

TOTAL
)

L - L L

9378

¥ RETURR
9.000



Appendix Table 11.11.--Recoveries of adult fall chinook salmon
C released as juveniles below McNary Dam from
29 July to 1 August 1986.

Naster File Date : 22 Julg 1331
BELEACE GROURS INCLUDED: 8615

1386 MCNARY TRANS CONTROL " BELOW MCNARY

FALL CHINOOK

- Brands Oged: LA3E!
Wire Codes Used: 231941 -
" FUNDER RELEASED: 9976
TRAR 0F REYORN

RECOVEEY AREA 1986 1387 1983 1989 1990 1991 OTOML % RETORN
BIVER SYSTEM TRAES n '
BOXNEVILLE TRAD ¢ -0 0 0.1 0 1 0.040

OCEAR FISHERIES
AL2

o1k 9 9 i 0 9 0 3 0.030
PRITISE COLUBBIA 8 8 0 i B 1 1 0.01%
HASHINGTON 0 0 0 i 0 0 g 3.400
OREGON 0 8 0 i 0 0 i 0,890
CALIFORRIA 0 ] i 0 0 0 i 0,600
OTEER 0 ] 0 0 0 6 i 0.000

BIVER SPOR? [ i 0 0 0 8 0 0.000

RIVER coxugacxu, .

COMMKRCIAL ¥Er 0 i 0 0 t D 1 0.010

TADIAN ¥ISUERY , .
FALL-THDIAN ¥5¢ 0. i b 7 1 0 3 0.030

HATCHERIRS | L 0 0 0 0 0 0 0.000

STREAN SURVEY | 0 0 (T 8 (. 0 0.060

TOTALS 0 0 1 3 5 0 g 0.0%0

PERCENT OF RECOVERY % 0.0 0.0 TR X 55.6 §.0




Appendix Table 11,12,--Recoveries of adult fall chincok salmon
released as juveniles below McNary bDam from
1 to 7 August 1986.

Bagter File Date lg 1491
EELE&SE GROUPS IRGLBDEU §15% .
1986 MCHNARY TRANS CONTROL BELOW MCNARY
FALL CHINOOEK ’
Brands (sed: LA3LI
¥ire Codes Used: 231544 -
HUKBER BELEASED:
TEAR OF RETORR ' '
RECOVERY ARRA 1386 1987 1988 1489 1880 1891 107285
RIVER SYSTEN TRAFS 0 0 i { g 0 ]
OCEAN FISHERIRS )
~ ALASEA 0 0 0 l ] ] 1
BRITISH COLUMBIA 0 0 0 1 ] 0 i
RASEINGTON ] ] 0 0 0 0 0
OREGON 1 ] 0 0 0 § 6
CALIFORATA 0 0 ] t b -0 0
OTHER 0 0 0 ﬂ b b il
RIVER SPORT b 0 0. { ] 0 0
RIVER QOHHERCIAL 0 b 0 R 0 [ ]
TNDIAN FISHEERIES 0 0 0 1] S 0 i
BATCRERIES 0 0 B IR 0 0 0
STREAM SURVEY ] 0 0 0 0 0 i
TOTALS : 0 0 0 3 0 - 2

PERCENT OF RECOVERY L] 8.0 g.0 0.9 100.0 0.0 0.0

5708

% RETURN
0.000






Appendix Table 12.0.—-Summary of all recoveries of adult fall

Kagter File Date
TRLEASE GROUPS IHCLHDRB

Brands Used: RAITI
Hire botes Ungd: 33102

1986 MCNARY

FA3Y]
2 23150

REGOVERY AREA

RIVER
BOX
LOW
PRI

OCEAR

2143
BRP

SYSTEM TRARS
EVILLE TRAP

R GRARITE TRAP
ST RAPIDE TRAP
PISHRAIES

EA
IEE COLDEBIA

FAGHIRGTON

REGON
CALIFORKIA
- (THER

RIVER SPORT

RIVER COMMERCIAL
COMNERCIAL BET

INDIAK

FISERRY

THDIAR, CRURRAL
FALL THDIAR MET

HATCHERIES
LYONS RERRY §.
EbLS

RELLS .
PRIEST RAPIDS H.

STREAN
. GENERAL

0T
PRRCENT

oURYEY

{F RECOVER?

1386

0
0 -

(Ll —1—] [~ =1.=]—. 2L~}

Y

e

0.0

1 RAC
26 2319

TRANS BARGE

FALL CHINOOK

RASL1  RATRL  RAIO1 RA
2319%0 231832 231934 N3

2AR OF RETORN
1987 1588 1989

0 4 0
0 0 |
8 0 0
0 2 18
2 b 23
0 5 Z
0 15 {0
g 0 0
0 § ¢
§ 2 ]
3 ¢ b
) - 0
D 0 b
3 ] 17
i 4 0
0 b 36
0 b 3
0 i 2
b 8 22
0 0 {
15 43 126
.7 8. 29.1

Tad Cad

chinook salmon transported as juveniles by
barge from McNary Dam to below Bonneville Dam
in 1986. .

EBISL §616B 86160 - 8616D BE16E B616F 8616C BH16E 86161 8616J 8616k 8616L

BELOW BONNEVILLE

RA103  BAITY LRASJ3  RASC
231938 231940 731942 231832
' NOMBER RELEASED:
1990 1991 T0T4L
58 ] 50
| 0 1
0 i §
42 0 82
3 9 8
4 § i1
0 ) I
1 i i
b ] 0.
] ﬁ 2
E 0 3
[ ] ¢
] ] ]
1 ? a7
1 8 1
6 8 98
1 b i
3 0 §
i 0 4]
1 0 5
248 ] 433

81.3 6.0

485

% RETTAR



Appendix Table 12.1.-—Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 11 to 18 June

1986.
Master File Jate : 22 July 1991
RELEASE GROUBS ISCLUDED: B616A | :
, 1986 MCNARY TRANS BARGE BELOW BONNEVILLE
v FALL CHINOOK N
B . U N T w
yire pogoy Joed: BT
NUMBER RELEASED: 9974
TEAR OF RETURN 4
RECOVERY AREA 1986 1987 1986 1989 1990 1991 T0TAL % RETORN
RIVER STSTEN TRAPS
BONNEVILLE TRAP ! b 0 0 3 9 3 0.030
PRIEST RAPIDS SRAP 8 1 0 i 0 ] 1 3,810
OCEAN FISHERIES
ALASTA )] 0 0 1 0 0 1 0.610
BRITISH COLOMBIA 0 0 i 3 1 0 i 0.040
HASHINGTON 0 0 ¢ 0 1 0 1 0.810
ORKGOY 0 ] 1 0 i 0 1 0.010
CALITORNIA 0 0 0 0 )] 0 0 8.000
_ OTHRR 0 0 0 0 0 0 b 0.000
RIVER SPORT 0 b 0 0 1 0 ] 0.000
BIVER CONKERCTAL 0 0 ] 0 i i 0 0.000
IRDIAK FISHERY
EALL INDIAN BET 0 0 ] 3 1 0 4. 7 0.010
HATCHERIES
PREEST RAPTDS 1. ] 0 ] 0 1 ¢ 1 0.410
STREAK SURVEY ‘ ] 0 § - A ] 0 0.000
T0T4LS "0 1 - 1 - 7 0 16 0.150

PERCERT OF RECOVERY X 0.8 6.3 6.3 4.3 43.8 0.0



Appendix Table 12.2.——Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam t¢ below Bonneville dam from 18 to 21 June
1986.

Naster Rile Date : 22 July 1091
AELEASE GHOUDS INCLUDED: N616B

1986 MCHNARY TRANS BARGE BELQOW BONNEVILLE

FALL CHINOOK
Brands Bsed: RA3YL

¥ire Codes Used: 231924 ) - . .

RUMBER BELEASED: 9381
TEAR OF RETORN
RECOVERY ARRA 1986 1987 1988 1989 1999 1991 ®01AL % RETORK
RIVER STSTEM TRAPS 0 0 (R | 0 0 0.000
OCEAN FISHERIES ' '
ALASTA 0 0 0 9 (. 0 0 0.000
BRITISH COLUMBIA 0 0 0 7 0 0 2 9,920
AASEINGTON 0 0 g 0 0 i ] 0,068
ORRGON g 0 1 0 o) 1 0,019
CALIRORRIA - 0 0 0 3 ] ) 0 0.000
OTHER 8 0 0 9 0 i ] 9,000
RIVER SPORT 0 0 0 0 B B 0 9.000
RIVER COMMERCIAL 0 0 0 0 b ) 0 6,000
INDIAN FISEERIES b i ¢ | | 0 0 0.000
BATCHRRIZS .

PRIEST RAPTDS B. 0 - 1 0 0 0 1 9:410
STREAN SURVEY N K 9 0 0 0 i ] 9.000
OIS ' ) R 9 0 ) | T

~ PERCENT 0F BECOVERY i 0.0 0.0 50.0 0.0 0.0 .0



Appendix Table 12.3.--Recoveries of adult fall chinook salmon
‘ transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 21 to 27 June

1986,
Nister Pile Date : 22 Ju Ig 1391
RELELSE GR0UPS THCLODRD: 86150 .
1986 MCHNARY TRANS BARGE ‘ BELOW BORNEVILLE

FALL CHINOOK

. Brande Useg: A3J1
¥ire Codes Uced: 231926
HOKBER RELEASED: 9971

' YRAR OF ARTURN
RECOVERY AREA 1988 1987 1988 1989 1990 1391 T0TAL % RETORK

RIVER STSTEH TRPS I 0 0 ) ' 0 0000
OCRAY FISHERIES

ALISI ) 1 ! 1 } 0 S N1

BRTTTSH COLOKBIA 2 g ! I ] ! 30

THITET 0 ! ] i u ) L0

OREGOR 9 ! 2 i g 0 2 nm

CALTFORKTA ] ! ) ! ) 0 N

OTHR ! ) y ! ; ] R
RIVER SRORT ! ! 0 ) b 0 b 0000
RIVER COMERCIAL ! 0 0 ! y 0 o 0.000
INDLAN PISHRRY

PALL DRDIAN BET 0 0 0 1 ! 0 200
BATCARRIES Q i

K118 . SRR ) 9 ! ! ! A X

PiLESr apros 5. , 0 0 2 r 0 0 R
STREAY STRVBE , 0 0 0 0 0 0 0 0.000
TOTALS K J s 5 0 TR N1

PRRCERY OF RECOVERY S K I N R X % A X AR X




Appendix Table 12.4.--Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 27 June to

8 July 1986.

aster Tile Date : 22 July 1391
RELEASE GROTUPS iNCLUDED: EBIGD

1986 MCNARY

Brands Used: RA3C
Wire Codes Dged: 2319

1
28
RECOYERT 4RRA
RIVER STSTEM TRAPS
BONNEY
PRIEGT RAPIDS IRAP
OCEAH FISEERIES
ALASEA
BRITISH COLUKBIA
WASHIKGTON
CREGOR
CALIRORNIA
CTHER

RIVER SPORT

GOLUKBIA R. BELO® SHARE R.
COLOKBIA R. ABOVE SNAEE 1.
KERATCREE B.

RIVER COMMERCIAL
COMMERCIAL NET

INDIAR FISHERY
IEDIAN GENERAL
FALL INDIAN RET

BATCHERIES
LYONS FERRY H.
PRIZST BAPIDS N.

STREAK SURVEY

T0TALS
PERCENT OF RECOYERY

1988

0
0

o

S

e

6.0

TRANS BARG
FALL CHINOOK

TEAR OF RRTCRE
1987

E

1388 1989

] { )
1 { H
X! 0 {
) 0 1
0 i i
0 3 ]
0 ] {
0 ] J
0 {0
] x )
0 ] )
) ) ;
] 0 2
) 0 !
) 0 3
) 9 3
0 1 5
0 b 0
1.5 1

2.2 10.9 30.4

1390

[ —2~-r]

RO E—2—2—1——J LT

—J e

[ a1 —)

26

56.9

1991

[— 21— 1 — Ll 1J =

(=L~ — g

0.0

RUHBER RELZASED:
1014k

B
i

TR AR TR I

;] eI

(L]

BELOW BONNEVILLE

10748

% RETURN

0.056
8.008



.
I N
Appendix Table 12.5.--Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 92 to 15 July .
1986.

Naster File Date : 22 July 1391
BELEASE GROBPS INCLUDED: ESISE

1986 MCNARY TRANS BARGE BELOW BONNEVILLE
FALL CHINOOK

Brands Dsed: BA3LI
¥ire Codes Osed: 231930 . .
’ NUNBRR BELEASED: 9959

" TEAR OF RETURN
REGOVERY 4REL 1986- 1987 1988 1989 1990 1991 T0TAL % RETORN

RIVER SYSEBH TRARS

BONNEVILLE TRAD 0 i § 0 2 ] 2 0.020
LONER CRANIZR TRAP 0 i 8 0 1 ) 1 9.010
PRIEST RAPIDS TRAP 0 7 0 8 0 8 7 0.020

OCRAY FISHERIES
AL8SIA 0 0 1 ) 9 'R 5 0.050
BRITISH COLDHBIA b 0 0 3 § 0 B 0.080
WASEINGTON 9 b ) b 0 d b 0,900
ORRGON 9 § § 0 § b ¢ 0.040
~ CALITORRIA 9 4 g 0 i 8 0 0-000
. OTHER 9 8 0 0 0 8 0 0.000
nma seuat ' . .

LONBIA B. BELON SHALE R 0 0 i 0 0 0 0 2.000
cow_wu T, ABOVE SHARE & 8 1 i 0 i 0 1 5,019
WENATCHEE 1. 0 § i 0 i 0 0 §.000
SHAKE R. 0 - 0 0 0 0 0 0 0,000

BIVER COMMERCIRL =~ - ‘ . .

" CONMERCTAL NEt : 0 1 0 2 1 i 4 0.040

INDIAN IS . _ ‘
{NDIAR CRNERAL 8 § 3 3 { 0 1 5.018
FALL IRDIAN NE? 0 0 J 3 3 i 11 8.110

'mggg%gxggm i 0 0 § 0 1 0 1 5.010
RELLS ., 0 0 ¢ 1 i .
PRIEST BAPIDS B, 3 6 } 1 1 0 i Héﬁ

" STREAM SURVEY 0 9 b 0 0 ; 0 3.000

TOTALS | i 4 5 2 19 0 19 0.482

PERCENT OF RECOVERY X 0.0 §.2 1.2 £2.4 38.8 8.0



Appendix Table 12.6.——Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 15 to 19 July

. 1986.
Hagter File Date : 22 July 1341
BELEAGE GROUPG THGLUDED: BoidH
1986 MCNARY TRANS BARGE BELOW BONNEVILLE
FALL CHINOOK _
Brands Osed: RATEL -
Nire Codes Used: 231832 .
; KUMBER RELEASED: 9972
YEAR OF RETORN
RECOVERY AREA 1986 1987 1588 1989 1990 1981 TOTAL X RETURK
RIYER STSTEY TRAFS ' .
- BONNEVILLE TRAP 0 i 2 b 3 K| 5 1.058
PRIRST RAPIDS TRAP 0 { i 0 ) i | 0.010
0CRAN FISERRIES : ’ !
ALASEA . § 0 1 0 3 0 4 9.040
BRITISE COLORRIA i i 7 T § 0 16 9,160
WASTINGTOK } 0 3 0 0 0 7 0.030
OREGON g 8 0 0 g 8 0 0.000
CALIFORNIA ] 0 i 0 0 § 0 0-000
it 0 0 0 ) b 0 ¢ 8.000
RIVER $PORT b 0 ) i 0 L B 0.000
BIVER CONKERCTAL ‘
COMMERCIAL NET 0 i ] 3 1 0 4 1.0
IDIAN TISEERY
FALL INDIAR NET S i i 1 3 o | 3.04
HATCHERIES '
RRLES 0. ‘ i 6 ] i 1 0 1 0.010
PRIEST RAPTDS B. 0 b 0 2 2 ] i 0,040
STRRAM SURVEY ’
GENERAL 0 0 0 2 0 i 2 0.020
T0TALS i 2 7 5 01 A 43

PERCERT OF RECOVERY H 0.0 4.1 183 - 4.8 4.2 0.0



Appendlx Table 12.7.--Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 19 to 21 July

1986.
Naster File Date : 22 Julg 1991
RRLEASE GROUPS INCLUDED: 86166
1986 MCNARY TRANS BARGE ’ BELOW BONNEVILLE:
FALL CHINOOK
_ Brands Used: BALOL ' ' -
Wire Codes Dsed: 231934
NUNBER RELEASED: 9953
1R4R OF BETUR _ .
RECOVRRY AREA 1986 1987 1988 1989 1990 1981 T0T8L % RETORY.
RIVER STSTEH TRAPS . :
BONNETILLE TRAP 1 9 } S 0 1 0.111
PAIEST RAPIDS ThaP ] 1 0 6 0 [ 1 0,010
0CEAN FISERRIES
ALASE 0 ' i 3 - 0 i 0.1t
BRITISH COLUMBIA 0 0 2 2 7 ! 7 0.070
NASHTNGTON 0 0 1 0 § 0 1 9,010
ORESON i 0 i i ] 0 0 §.000
cmsonm 0 0 § 8 } 0 0 0.080
_ OTHRR b 9 b 0 0 0 0 9.000
RIVER SPOR? '
COLUNBIA B. BELOK SHAIE R 0 0 6 0. 0 i 0.00
caﬁmu K. ABOVE SHAZE R ] 1 b i 0 0 1 0.010
WEHATCHER 2. 0 0 b i 9 i 0 0.000
SHARE 3. i 0 0 0 0 b 0 0,000
RIVER COMNERCIAL - '
COMKEROTAL BET | 0 8 7 b X 9 2.920
I“”%gglﬂﬁgg,%gm 0 0 | 0 0 1 9 { 0.810
BALL INDIAN NET 0 0 0 § 13 ] 19 0,191
HATCHERTES : - :
PRIEST RAPIDS B. " i 1 .2 ] 0 _ 3 0.030
SIREAH SOURVEY g - 8 8 5 0 i ] 0,009
WL 0 2 § B 3 8 57 0.573

PERCENT OF RECOYERY 1 f.0 3.5 0 £ 35 | 81.4 . 0.0



Appendix Table 12.8.-—Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 21 to 22 July
198¢.

Haster File Date : 22 July 1991
EELE&SE GROBPS IHCLDED: ESIBE

13986 MCUCNARY TRANS BARGE | BELOW BONNEVILLE

FALL CHINOOK

Brands Used: BATH3 .
¥ire Codes Used: 231936 - '
" WOHRRR RRLEASED: 9848

TEAR OF RETORE
1987

RECOVERY AREA 1986 1988 1089 1990 1991 07AL % RETORY
RIVER STSTEN TRAPS : ‘ ' :
BOSNEVILEE TRAP 0 i 1 0 1 0 8 0.081

GCRAR RISERRIES
ALASEA

0 0 8 1 4 i - 5 0.051

BHITISH COLONBIA ) ! £ 0 4 0 5 0,051
A SHINGTON g b 8 0 0 0 il 8.000
GoY ! b 2 ! 0 0 2 0.620
GALHURHIA 0 0 0 0 0 0 0 0.000
HER 0 b 0 0 0 0 0 0.060

RIVER SPOR

CDLUHBH R. BELOW SHAKE R. { 0 0 i 0 -0 0 8.000
CDLHSBIA R. ABOVE SNALE R. 0 0 0 ¢ - 1 0 1 0.010
HATCHEE R. { 0 0 ¢ ¢ § 0 0.000

)} 0 0 ¢ 0 B 0 ¢.000

RIVER COMMERCTAL '
COMMERCIAL ET - -t 0 P2 5 b 7 p.07m1

INDIAN FISZERY

TNDIAK GERERAL 0 g .
TALL, INDIAR HET i i 0 ! ; ; ! R
RATCHERIES -
PRIZST RAPIDS 1. S f i 2 ; D 3 0.080
- STREAM SURVEY | 0 b b 0 0 g 0.000
. 10T | ] 1 ¢ -5 2 B 38 0.388

PERCENT OF RECOYERY 4 9.0 2.6 10.5 13.2 1.1 0.0




Appendix Table 12.9.--Recoveries of adult fall chinock salmon
transported as Jjuveniles by barge from McNary
Dam to below Bonneville Dam from 22 to 23 July
1986. .

Hagter File Date : 22 July 1981
BELEASE GROUPS IRCLUDED gﬁlﬁl

1888 MCNARY TRANS BARGE BELOW BONNEVILLE
FALL CHINOOK ’

Brands Used: 34103 .
Wire Codes Osed: 231938
RUXBER RELEASED: 9306
TEAR OF RETIRE
RECOVERY ARRA 1986 1987 1488 1388 1880 1991 T0TAL % REYORN
RIVER STSTEM TRAPS .
BORNEVILLE TRAP 0 0 0 0 10 ] i 0.161

OCRAN FIOHERIES
IA

148 0 ] 5 ; ) 1

BRITISH COLONBIA ) 0 i { 0 5

RASRTHGTON 9 1 ) ) i i

0REG0N 8 i i i 8

CALITORNIA 8 ;i ) D i D .

0T ) ) 0 ) 0 i ;
RITER SPORS

COLUMBIA 2. BELON SHALE R. 0 1 D ) 0 {

COLUMBIX R, ABOVE SNAKE 3. 0 D § .3 0 3

NRNATCHRS 3. D 0 0 ) 0 8

SKATE B. 0 i 0 0 i 0
RIVER CONNRRCIAL

COMNERCIAL Wt - - ) 0 0 1 D 0 1

o ) ) 0 0 | .

FALL INDIAR AR 0 6 ;| 2 i i :
RASCHERIES 0 0 0 0 D ) ;
STREAN SURVEY X b 0 0 0 b 0
T0T4L ] 0 2 g 2 P 3

PEACENT OF RECOVERY 4 0.0 0.0 5.0 1.8 0.¢



Appendix Table 12,10.--Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 23 to 28

July 1986.
Nagter File Date : 22 Tuly 1391
EELEASE GROUPS THCLIDED: gGISJ
1988 MCHNARY TRANS BARGE BELOW BONNEVILLE

FALL CHINOGK

Brands Used: RAL73
Kire Codes Used: 231540

' . oo HOMBER BELEADRD: 038
TRAR OF RETORN

RECOVERY ABRA 186 1387 1388 1988 1230 1951 | TTAL % RETOMM
RIVER STSTEK TRAFS
BOWREVILLE ThAP . 0 B 0 B 5 i 5 0.058

OCEAN FISHERIES
LASE

sLasth 0 B ) { T 0 i1 0.1
BAITISH COLOKBIA 0 g i ) 1 0 4 0,044
RASEINGION 0 j ] j 0 0 0 0.000
GREGOK g 8 g j g i ] 0.000
CALIRORNIA g 0 0 ) 0 0 0. 000
0TiER 0 g 0 ) 8 0 0 0,000
RIVER SPORT
- “U'COLUMBIA B. BELOW SNARE B. 0 0 ) 0 0 0 ] 0.000
COLUNBIA R ABOVE SYARE B 0 i i S 0 3 0,020
§RRATCHER . i ; i 0 i 0 i 0.00)
i 0 0 0 0 i ] 0.900
RIVER COMMRRCIAL . S .
CONNRRCTAL ET C 1 ) 2 4 0 7 0.070
TKDIAR, FISEERY ' .
FALL TRDIAN REY _ 0 0 ) o 9 0 11 0.171
HATCEERIES ‘
PRIEST RAPIDS . 0 9 1 0 1 0 2 0.020
STRRAK SURVEY :
CERRRAL j ) b 9 1 0 3 2.030
T0THES 0 2 7 - 1 2 0 51 0.513

PERCZET OF RECOVERY H 6o 3.9 3.9 3.3 5.8 6.0



Appendix Table 12.11.-——Recoveries of adult fall chinook saimon
transported as juveniles by barge from McNary
Dam to bhelow Bonneville Dam from 292 July to
1 august 1986.

Baster File Date : 22 July 1391
RELEASE GROTPS TNCLUSED: BGiGE

1986 MCRARY TRANS BARGE BELOW BONNEVILLE
FALL CHINOOK

Brands Doed: MY), .
Wire Codes Used: 231942 | y

NUNBER RELEASED: 9887

TEAR 0F RETORY
1387

RECOVERY AREM 1988 1938 1389 1380 1991 T0TAL % RETORN

BITER STSTEM TRAPS

BONNEYILLE TRAP 0 ] b 0 3 ¢ 9 0.081
PRIEST RAPIDS TRAP i 2 j 0 B & 2 0.020
CCRAN FISHRRIES
ALAGEA ! 0 0 0 5 ) 3 0.051
BRITISE COLTHRIA 0 0 ! 1 8 0 1§ 0.101
RASHINGTOR { i ¢ 1 3 i § 0.040
OREGOR . 0 0 g 0 0 g 2 0.620
CALTFORNIA 0 8 0 ) 0 - 0 0 0.000
OTHER ! ] 0 0 0 ¢ § 0.000
RIVER SPORT 0 ) b ¢ ¢ i 0 0.000

RIVER COMBERCIAL ' :
COMMERCIAL KET 0 1 b 1 § i 8 0.081 .

THDIAN FISHERY

Aok T A i ; i S ; TR
e T, g ) 1 1 0. D 20020
PATEST HAPTDS A, g ; i 3 i i 5 0081
STREAN SURVEY 0 ) ! g ) 6 o 9.000
0T | g 3 5 0 5 b IR T S W1

PERCENT OF RECOVERY A 0.0 - 4.8 19 . 159 . M4 0.0

b



Appendix Table 12.12.--Recoveries of adult fall chincok salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 1 to 7

2ugust 1986.
Hagter File Date : 22 Julg 1991
RELEASE GRODPS 1MCLUDED: 8616L _
1986 MCNARY TRANS BARGE , BELOW BONNEVILLE
FALL CHINOOK ' :
Used:
Nire hoids Joed: 2R3, - .
NUNBER RELEASED: 4527
YEAR OF RETORY ‘
RECOYERY AREA 1986 1987 1388 1989 1990 1981 0T4L % RETORN
RIVER SYSTEM TRAPS - -

BORNEVILLE TRAP b 0 1 0 0 ] 1 2.022
OCEAR BISHERIES ,

ALASKA i | i 1 3 0 4 7.088

“BRITISE COLOHBIA 0 ] ] i 1 0 { 3.022

WASHIRGTON 0 0 1 0 0 3 { 9.031

ORKGOR 0 0 0 0 0 0 0 3000

CALIFORRIA 0 9 0 0. 0 0 0 5.008

oTIRR 8 0 ] 0 0 ) 0 9,000
RIVER SPORT 0 )] 0 0 3 0 i 2.000
RIVER COMMERCIAL ’ . - .

. COMMERCIAL BRT ] ] 0 2 0 9 7 B.044
TKDIAN FISEERY .

FALG INDIAR NBT - 0 i 0 1 3 0 4 0,088
HATCHERIES A i i 0 4 g i 0.008
STREAX SURYRY . o 0 0 0 ] 0 0 0.000
107818 ‘ 0 0 2 | 1 0 13 0.287

PERCENT OF RECOVERY X 0.0 0.9 5.4 30.8 53.8 6.0




Appendix Table 13.0.--Summary of all recoveries of adult fall
chinock salmen-released as juveniles below
McNary Dam in 1987.

Haster File Date ;: 22 Ju

1y 1381
BELEASE GROUPS IHCLUDED: 51085 47088 B708C 8708D S708E 8TO8F O708G
1887 MCHNARY

Brands Use

d: LALEL
Rire Codes Used: 23200

1
2

RECOVERY ARRA

RIVER SISTEM IRAPS
BOYRZVILLE TRAP

OCEAN FISHERIKS

. ABASTA
BRITISH COLOKBIA
NASHINGTOR
CREGON
CALIFORKIA
OTRER

‘RIVER SPORT

COLUNBIA R. BELOX SNAIR R,
COLUKBIA R, ABOVE SHALE R.
- KERATCAEE R.
RIVER COMMERCIAL
COMNERCIAL KET
INDIAR FISRERY
INDIAN GENERAL
FALL IKDIZN NET
HATCHERIES
LYOXS FERRY .
PRIEST RAPIDS H.

JTREAY GORVEY

T0TALS
PERCENT OF RECOYERY ¥

[——]1—1—1—]

Ll —J

SOOI
*

TRANS CONTROL
FALL CHINOOK

TEAR
1988

§

=11 g =2 ot el — ]

[—i—]

La2d1  LA2JY  LAIY
5 232006 232007 231957

OF RETORE
1389

0

CO TN T bank ks

L=l — L)

—

1980 1391
17 0
§ §
i 0
!
0
9
D
0
+ B
0
b
2 0
$ 8
11 ]
! 0
b 0
0 0
56 0
.0 §.0

OO

1932

B

Ll 1 —J

A4

bl

0.9

BELOW MCNARY

NUMBER RELEASED:
0T

2h

o=l s Lo T ]

5 3 ks e

68291

% RETURM

0.031



Appendix Table 13.1.--Recoveries of adult fall chincok salmon
released as Jjuveniles below McNary Dam from
18 to 23 June 1987,

Master Bile Date : 22 July 1991
RELEASE GROOPS IRGLUDED: g?ﬂ&h _

1987 MCNARY | TRANS CONTROL BELOW MCNARY

FALL CHINCOK

Brands Osed: LAIX1
Bire Codes Used: 232002 -

NUMBER BELEASED:

OF RETORY

1EAD S
1386 1959 1380 1381 1992 TOTAL

RECOVERY AREA 1887

RIVER SYSTEH TRAPS
" BONRRVILLE TRED ) ) 0 2 0 0 2

OCREN BISHERIES .

ALASEA
BRITISH COLOYBIA
HASHIRGTON ,
10
CALIFORHIA
OTHER

RIVER SPORT

RIVER COMMERCIAL

TYDIAR FISERRY
Bl TRDIAN T

HATCHERIRS
PRIEST RAPIDS .

STREAR SORVEY . 0 0 0 t b 0 = 0

[ — R 1]
@‘ =2 =11 —1— 4 ]
O O e

=
=]
L3
[
=
=
[

L=
«—
-
o~

=]

e
<l

WS | b D 2 B 0 L B
PRCENT OF RECOVERY 00 0.0 %0 5.0 0.0 0.0

10009

% RRTCRN

-0.020



Appendix Table 13.2.—Recoveries of adult fall chinook salmon

Yaster File Date : 22 Julg 1941
RELEASE GROUPS INCLUDED: 37083

1987 MCNARY"

Brands Used:

LATED
Nire Todes Tged: 23200

3

RECOYERY ABEA

RIVER STSTEM TRAPS
BONNEVILLE TRAP

(0CEAN FISHERIES
ALASKA
ERITISH COLOKBIA
FASHINGTON

OREGON
CALIZORRIA
0THER

-RIVER SPORT
COLUKBIA R. BRLOW SHARZ R.
GOLOMBIA R, ABOYE SRALX R.
HENATCHEE 3.
SNARE B,

RITER COBMERCIAL

IEDIAK FIQHERY
INDIAR GENERAL
FALL TEDIAW JEY

EATCHERTES
PRI¥SY RAFIDS .

STRERM SURVEY

TDTALS )
PERGEE? OF RECOVERY

1987

0

L= === === CITCICOCTICy

L—L—J
N

0.0

TRARS CONTROL

FALL CHINOQOK

TEAR OF RETORK

1988 1989
0 0
0 0
g )
1 i
b 0
i 0
d 0
0 0
0 D
; i
b 0

b 0
) ]
] J
2 2
0 g
3 2

B0 151

1990

2

T
R D T o et

[0 ]

8.3

E—1 CRCD ——CD
- =2 = — =

1391

-0

T O

L4

0.0

1992

0

= e R ] P e =TT

8.0

released as juveniles below McNary Dam from
23 to 25 June 1987.

BELOW MCNARY

HUMBER RELEASED:

TOTAL

2

12— el

=] =l =] ol — ]

12

E—2——1——1— 11—}
- e or e o ow

146

5 RETORM

0.022

o

e et e et —4

o oRdRes
. - e .
25 S e o2

L0t



Appendix Table 13.3.--Recoveries of adult fall .chinook salmon
released as Jjuveniles below McNary Dam from
25 June to 1 July 19287.

r File Date 22J1§191

BELE&SE EROUPS INCLUDED: 8708C i , .
1987 MCNARY TRANS CONTROL BEELOW MCNARY
FALL CHINGOE
Brands Used: L 01 .
Hire (odes Used: 2372004 .
HOMEER BELEASED: 9753
. YEAR OF RRTOZH :
RECOVERY ARRA 1987 1888 1988 1990 1991 1892 TOTAL % RETURN
RIVER SYSTEM TRAPS
BONNRYILLE TRAP 0 ] ] | | (] 1 0.010
OCEAR FISEERTES
ALASTA .0 0 -9 1 0 ] i §.010
BRITISH COLUMBIA B 0 ] | { ] i 0.010
. WASHINGTOR ¢ Q 0 i ] 9 | 0.019
-0REGOR B 0 i i i 0 0 0.000
CALIEORNTA D 0 ] 0 { ] 0 6.600
0788 | ; b il 9 f ] ] 0 f.600
RIVER SPORT b 0 ] 0 ] 0 ! §.000
RIVER COEMERCIAL i 0 0 0 PR 8 ] .000
THDIAN FISHERY
IHl}lﬂ!! GERERAL i ] ] i ] g i 0.010
HATCRERIRS :
PRIEST RAPIDS B. , ¢ { 1 ] 0 0 H 0.01
SIREAN SORVEY ‘ 0 0 ] ] 0 § i 0.4500
TOTALS ] ) 1 _ b 0 { b 0.062

PERCERT OF RECOVERY b 0.0 0.0 16.7 83.3 0.0 0.0



Appéndix Table 13.4.,-——Recoveries of adult fall chinock salmon
released as -‘Juveniles below McNary Dam from
1 to 8 July 1987.

Haster File Date : 22 Julg?igﬁl

RELEASE GROUPS INCLODED: 3708D . ,
1987 MCNARY TRANS CONTROL BELOW MCNARY
_ FALL CHINOOK '
Brande Dsed: LAZC) -

¥ire Coden Dsed: 232005

: NUHBER RELRASED: 10000
YEAR OF RETJRA

RECOVERY ARES 1997 . 1968 1988 1999 198 199 TOTAL % RETURN
RIVER SYSTEN TRAFS ‘
BORRTILLY 1RAP 0 2 0 3 i 0 5 6.050
OCEAN FISHERIES
ALASEA 0 0 b 1 D D 1 0.019
BRITISE COLOKBIA b 1 0 2 D 0 3 0.030
RASHINGTON g g 0 8 0 0 ! §.000
OREGON 0 1 0 0 g ] 1 0.018
CALIFORRIA 0 0 b 0 0 0 i 0.000
OTEER 0 6 0 b 0 ; 8 0.000
RIVER SPORT
COLUNBIA R. BELOK SHEAE R. i 1 0 0 0 i 1 0.010
COLUNBIA R. AEOVE SEAXE R ) 0 D | j 0 0.000
RENATCHIE §, 0 0 0 0 0 ; 0 0.000
0 b i 0 i 0 ] 0.000
RIVER COMMERCTAL '
COMMERCTAL N 0 0 D 1 0 i 1 6.010
IHB%%EIE§SE§§§BAL 0 g 0 1 g 0 i 6 010
FALL THDIAK BED 0 0 1 3 (. | TR X!
HATCHERIES 0 0 0 ] i 0 ] 6000
STREAN SURVEY 0 b i -0 0 i 9 0.000
NS i 5 1 i ] T 1 0470

PERCENT OF RECO?ﬁRY i 0.0 29.4 R TR t.0 0.0



Appendix Table 13.5.—-—-Recoveries of adult fall chinook salmon
released as juveniles below McNary Dam from
B to 14 July 1987,

ster File Date : 22 Ju lg
RELEASE §ROOPS ICEUTED: TBSE

1987 MCNARY TRANS CONTROL BELOW MCNARY
FALL CHINOOK
bire Cades et S100s :
| N | NUNBER BELEASED: 10000
TAER OF RETORY

RECOVERY ARGA 1967 D886 199 1980 11 18y ML % RETUR
RIVER STSTEN R4PS : |
BONREVILLE TRAE 0 1 b ! ) 5 0050
0GEAR FISTERIES ‘
BLASA ) ) | ? ) 0 3
BRITISH COLONBIA J B j i I 0 RNt
RASHL¥GTON 0 9 0 ] i i RN
ORRCOH ) ) b ) i ) RN
CALTFORNIA i 0 i 0 i 0 N
i y 0 0 ] 00 0 0.0
RUVEE SPOR 0 0 0 g ! 0 0 0.0
RIVER COMERCIAL ) ! 0 .0 b 000w
THDIAY, FISHERT
5L THOIAK BT l ) ! 2 ) ) 2 0.0
BATCRERIES
PRTEST BAPIDS . 0 ! 0 ! ) I 10010
STREAN SURVEY 0 ) ! ! ) ) b 0.0
10M15 ) 1 1 w9 0 R R

PERCERT OF RECOTERY A 0.0 8.3 8.3 _.33.3 6.0 0.9



,Appendlx Table 13,6.—-Recoveries of adult fall c¢hinocok salmon

-released as juveniles below McNary Dam from
15 to 30 July 1987,

Naster File Date : 22 July 1091
RRLEASE CROUPS. (HCLUDED: b708%

1987 MCNARY TRANS CONTROL BELOW MCNARY
FALL CHINOOK

Brands Used: LA2J3 -
Yire Codes Used: 23207

HULBER RELEASED:

YEAR OF RETTEM

RECOVERY ABEA 1987 1568 1389 1890 1991 1892 T0TAL
RIVER SYSTEM TRAPS '
BONNEVILLE TRAP ‘ 0 ¢ b 3 0 0 3

OCKAH'F1SHRRIES
il

ALAs g T 1 b ! |

RRTTISH COLTHBIA g 0 0 2 i 0 2

RASHIHGTON g g g g b g D

OREGOY . 0 1 0 B 0 0 !

CALISORRIA 0 0 ] b D 0 )

OTEES 0 0 0 0 D 0 ]
REVER SPORT 0 0 0 9 0 0 0
RIFER COMNERCIAL 0 0 y b0 ] 0
INDIAN FISHERY

FALL IBDIAK 31 ! 0 0 3 0 g 3
BATCHRRIES o |

PRIEST RAPIDS . S 00 1 0 0 : 1
STREAY SURVEY . 0 i 9 o 0 S
Y0T4LS ; 1 0 10 0 ’ u

PERCENT OF RECOVERY % 0.9 9.4 " 0.8 0.8 0.9 0.9

9352

% RETURE

0,011

8.000

6.117



Appendix Table 13.7.--Recoveries of adult fall chinook salmon
released as juveniles below McNary Dam from
30 July to 13 Auvgust 1987.

Xaster File Date : 2% Julg 1901
RELEASE GROUPS INCLUDED: 708G

. 18987 MCNARY TRANS CONTROL BELQOW MCRARY
FALL CHINQOK

Brands Used: LAIJ
Kire Codes Tsed: 231857
NOMBER RELEASED: 10000

TEAR OF RETORN
1988

RECOTERY AREA 1987 135§ 1890 1391 1992 T0TAL X RETORW

BIVER STSTEM TRAPS
BONREVILLE TREP 0 5 b 2 0 0 . 7 0.079

0CEAH STSBERIES

ALASTL ) -9 D 2 0 0 2 0.020
BRITISH COLOMBIA i 9 0 8 ¢ ) 0 0,060
RASEINGTOR i 3 0 0 § 0 8 0,000
OREGON ; 0 b 0 0 § 0 0,060
CALITORKTA 0 9 0 g 0 3 8 0.300
OTHER i 6 b 1 0 3 0 0000

RIFER SPORT 0 0 6 0 8 0 8 0.000

RIVRR COMMERCIAL . . ‘

*COMNERCIAL HEY i i 0 1 0 ! 1 0.0
THDIAN FISHERIES i b b b b 0 S 0.000
HATCHRAIES - ,

[Y0§S FERRY §. U 0 8 1 9 0 1 0.01%

PRIEST RAPIDS B, )2 8 1 0 b 3 8,030
STREAM SURVED ‘ ) 9 6 b y - B 6. 0.000
0TALS (3 1 0 T 0 0 14 0,140

PERCEAT OF RECOVERY % 0.0 . 50.0 0.0 50.0 0.0 8.0



Appendix Table 14.0.——Summary of all recoveries of adult fall
chinook salmon transported as juveniles by
barge from McNary Dam to below Bonneville Dam
in 1987. .

¥agter File Date : 22 July {991
BELEASK GROUPS INCLUDED: 57095 87098 8703C 8709D 8Y09E 8T09F Q7096

1987 MCNARY - TRANS TEST/TRUCK  BELOW BONNEVILLE
FALL CHINOOK
oed: RAL4L | BT RAIRS BAISL RAIS)  RAIEY .
Nire bobos Tooks S1ebe” T3lgky 21061 Siioky biivds piaant Tonvts |
NGABER BELEASED:  6B76
YEAR OF RRTORY
RECOVERY ARES 1997 188 180 1990 1991 1992 T0ML % AETORK
RIVER STSTEK 18408 |
BORREFILLE ThAP ) 2 ) 3 ) 0 | 0.0
OCEAN FISEERIES
£LASEA 0 1 3 71 ) 0 no 0
BRITISH CoLDNBIA 0 ; f % i ] B 0068
RASETHGH0H 0 ‘ i { 0 0 £ 000
OR3C0N 0 i i { 0 g 3 004
CALITORRIA 0 0 ; ) 0 ] i 0000
0T8E3 0 i 0 0 0 0 I 0000
REVER SPORT
COLONBIA B. BELOW SHAXER. O ) 0 0 ] 9 P 0.000
COLONRIA B ABOTE NME R, 0 0 0 2 . ) ] 70003
HENATCRES £. 0 | 1 i ] 0 I 0003
SHALR R 0 0 0 ; ] g i 0000
RITER COMERCEAL - '
COMMRCTAL Nt S 0 51 0 ] 5 002
TEDIAY FISHERY ' -
TRDIAN, GERRRAL ) 0 ) 0 3 0.0
£ALL TADIAN KiY ] 0 7 i ] | 5 0078
BTN oot 1 ) ! 1 0 0 0 L
MLk Lo ¢ 3 : i 3 8 TR
' SPRING CAREE R 0 b 0 i ] ] X
STREAY SURVEY
GaNERiL | ) 1 ) b 3 000
ORERON 0 ) I 1 ] 1000
oML 0 BB m 1 ) us 0363

PERCERT OF RECOVERY 4 6.0 187 14.1 £9.8 0.4 8.0,



Appendix Table 14.1l.—-—Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary

Xagier File Date ¢ 22 July 1888
RELEASE GROUPS THCLETED: B70%A

13987 MCRARY

Brands Used: RALL
Hire Codes Used: 2319

1
Y
RECOVERY AREA

IVER SYSTEM TREPS
BONNEVILLE TRAP

OCERY FIGHERIES
LASTA
BRITISH COLUMBIA
RASHIRGTOR
(REGOR
CALIFORRIA
CTHER

RIVER SPORT
COLDNBIA R. BELOY SHAE

B R
COLONBIA §. ABOVE SHALR R.

NENATCHEE B.
SHARE §.

RIYER COMKERCIAL

IRDIAN FISEERY
FALL INDIAB HET

EATCRERIES
PRIEST RAPIDS B.

STREAM SURVEY

01865
PERCERT 0F RACOVERT

Dam to below Bonneville Dam from 18 to 23 June

1287,

TRANS TEST/BARGE

FALL CHINOOEK

TEAR OF RET(RN
1988

1987 198%
0 i 0
) 1

1 2

1 f

0 0

0 0

] ]

g §

B 0

i i

0 0 0
0 g 0
¢ § 3
0 i 2
¢ B 0
0 % g

6.0 10.9 19.8

HOMBER RELEASED:

1990 1991 1992 104,
; ¢ 0 T
] 0 g 4

10 b 6 13
E i i i
} ] 8 0
8 0 0 0
] ) 0 0
7 . 0 0 2
0 0 8 2
g 3 0 i
0 0 0 0
g 0 ) 12
9 0 0 5
0 0 0 0

37 3 9 1%

- 89.6, 0.0 8.0

BELOW BONNEVILLE

10003

¥ RETURN

0.070



Appendix Table 14.2.--Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 23 to 25 June
-1987. .

1

gter file Date : 22 Ju 13
BELE!SE 3ROGPS IRCLUDED: 'HIQB

1387 MCNARY TRANS I TEST/BARGE BELOW BONNEVILLE
. - FALL CHINOOEK
Brands Used: R% ‘

143 ~
¥ire Codes Oged: 231860
NOHBER RELEASED: 9148
TEAR OF RETURM
RECOYERT AREA 1987 1988 - 1989 19540 1991 1892 TOTAL % RETORN
RIVER SYSTEN TRAPS :
BORKEVILLE TRAP ] 0 ] 3 0 | ] $.033

OCRAY FISHERIES :

ALASEA B ] ] 3 0 D 3 0.933

BRITISH COLDNRIA 0 0 a 2 8 0 3 3,033

ASHINGION b 0 0 0 0 § 0,000

OREGOR 8 0 0 8 0 ! 0 0.000

\CALIFORRIA 0 0 0 0 i b i 4,000
(TR 0 i 0 § 0 ! 0 1,000
REVER SPORT ? 0 0 0 ) 0 0 3.000
RIVER CONNERCTAL . . - ‘

COMMERDTAL KT , 0 0 1 3 0 9 1 5,01
THDIAN FISHERY

FALL THDIAR ¥R 0 0 i 1 - 0 1 0.011
EATCHERTES’ Lo o

LYORS FERRY E. 0 9 ! 0 0 b o 0.011
STRESN SURFEY ' 0 i 0 ] . i 0 0.000
BRERORE 0 0 B ] 1 i 1 0.011.
101418 0.9 3 g 1 3 3 010

PRRCER?T OF RECOVERY 4 0.0 0.0 8,1 8. 1.7 0.8



Appendix Table 14.3.-—-Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 25 June to
1 July 1987,

¥aster File Bat 22 duly 1481
BELEASE GROUPS TRCLUDED: gTUBG

1887 MCNARY TRANS TEST/BARGE' BELOW BONNEVILLE

: FALL CHINOOK
Brands Osed: RAIRY

Wire Codes Used: 231961 : - "
HUNBER RELEASED: 9834
T3AR OF RETURN . )
RECOVERY AREA 1987 1988 1989 1990 1991 - 1092 7ML % RETURK
RIVER STSTES TRAPS
BONKEVILLE TRAP g i 0 3 0 0 4 0.041
OCEAR FISERRIES
ALASEL 0 0 I 3 0 0 4 0.041
BRITISH COLDKBIA 0 i 1 2 b 0 3 0,031
WASHINCTON 0 ) 0 g b 0 0 §.000
OREGOH g i 0 g D 0 8 0,000
CALITORRIA g 0 g 0 0 0 0 0,600
0THER 0 i 0 0 0 0 9 0000
RIVER SPORT i 0 b 0 ) b 3 0.000
RIVER CONNSRCIAL ; :
CONNTRCIAL ¥AT 8 0 9 t 0 0 3 0.031
nmun fisa RY
TRDIAR GENRRAL 0 0 3 { 0 b 1 0.010
FALL TAOTAR ot § 0 0 5 9 0 7 0.020
BATCHERIES - ' ‘ | N
SRThsE mapIDS g, _ 0 b 7 0 0 0 2 9.020
STREAM SURVEY ) 0 ) 0 ¢ 0 0.000
oS g 1 AR 0 0 - 0.8

PERCENT OF RECOVERY 4 0.0 - 53 31.8 §3.2 0.0 0.8



Appendix Table 14.4.--Recoveries of adult fall chinook salmon

Master Pile Date : 22 Jul

RELEASE CROUPS IHCLEDED:

1887 MCNARY

Brands Dsed: RAID3
foade Jeed: Mihe

Nire Lodes Used: 2

RECOVERY 4REA

RIVER SYSTEN TRAPS
BONNEVILLE TRAP

OCEAN FISHERIES
ALASEA
ERITISH COLUHBIA
HASHINGTOR
OREGOR
CALIFORETA
OTHRR

RIVER SPOR?

RIVER COMHERCIAL
(OUYERCIAL BET

INBIAR FISHERY
FALL INDIAN KET

FATCRERIRS
PRIEST BAPIDS E.

STREAM SURVEY

TOTALS
PRRCERT OF RECOVERY

1987

ﬂ

—J (=1 1R Lol =]

8.0

TRANS TEST
FALL CHINOOK

TEA3 OF RETOURN

/BARGE

18488 1983 1330 1391

2 ! 0
0 1 ! 0
0 0 7
0 i I 0
! 0 I 0
i ) i 0
i ) 0 0
0 d ! 0
0 0 1 0
! 1 } I
1 2 2 0
0 0 b 0
} 3 !

VCHS | O B TR R X

1982

0

- (=X 11—t —J

0.6

transperted as juveniles by barge from McNary
Dam to below Bonneville Dam from 1 to 8 July
1987.

JUMBER RELRASKD:

T0TAL

3

A= TP G e EF I e

i

BELOW BONNEVILLE

10001
% RETURK

0.030

0.050
0000

.70



Appendix Table 14.3.—-~Recoveries of adult fall chinocok salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 8 to 14 July
13587. .

Magter File Date : 22 July 1981
BELEASE GROUPS INCLUDED: ETUBE

1987 MCHNARY TRANS TEST/BARGE BELOW BONNEVILLE
FALL CHINOOK

Brands Used: RAISY
¥ire Codes Dsed: 231963

NUHBER RELEASED: 10040
YEAR OF RETURE

RECOVERY AREA 1987 1388 1983 1939 1931 1392 - 70TdL X BETCGER
RIVER STSTEN TRAPS
+  BOREVILLE TRAP U § b B B -8 10 0.100

OCELR FISHERIES

ALASEA D ) 0 $ ) g 4 1.040
BRITISH COLUNBIA 0 i D 9 i ; ] 0:030
RASRTRCTON . g ) 0 B 0 0 ) 0.000
0REG0N 0 i 1 0 i 0 i 3.010
CALITORRIA 3 j ) ) 0 ; 0 0.000
0T8ER 0 j 0 0 0 0 ! 0.000

BIVER SPORT 0 ! 0 ) b ) b 000

RIVER COKMERCIAL ' . : : :
CONNERCTAL KET 0 b ) 1 b 1 2.010

TRDIAY BISBRRT :

FALL IRDIAN BET I I 0 ¢ 0 0 o 0.04¢

BATCHERIES _— :

PRIEST RAPIDS 1. - B 0 0 1 0 . t 0.010

STREAN SURVEY ' 0 0 0 0 0 - 0 ) 0,008

10745 B 5 S 0 0 A 0.0

PERCERT OF BRCOVERY Y00 08 4% 750 0.0 0.0



Appendix Table 14.6.--Recoveries of adult fall chinock salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 15 to 30 July
1987,

Master File Date : 22 July 19§1
BELEASE GROOPS IACLUDED: BTO9F

1987 HMCNARY TRANS TEST/BARGE BELOW BONNEVILLE

FALL CHINOOK

Brands §sed: RAIS3 -
Yire Dodes Used: 232801
FOMBER BELEASED: 392

YRAR OF RETIRN ‘
1988 1939 1930 1991 1992 T074L % RETURE

RECOVERY AREA 1087
RIVER STSTEN TRAPS
BORYEFILLE TRAP 0 5 b 10 0 6 15 0.160
OCEAR FISHERIES .
ALASEA 0 i 1 ; g 0 2 0.085
BRITISE COLUMBIA 0 3 1 7 0 0 3 0,085
WASHTRGTOR g § 1 0 0 g i 9.p11
OREGOR 0 ] d 0 0 0 1 0,811
CALIFORNIA g 0 0 i 0 g 0 0.000
(7HER 0 0 0 i 0 0 i 0,600
BIVER 5PORT i 0 0 0 0 6 3 0.000

BIVER COMNERCIAL : . .
COMMERCIAL NET ¢ 0 1 1 0 0 Z 0.021

INDIAN FISHERY

TRDIAR GENERAL y 0 9 1 3 0 1 0.011
FALL INDIAW NET 0 0 i 7 3 0 - B 0.085
BATCHERTES ’ : |
PRIEST RAPIDS 1. , 0 1 0 ] 0 8 t 0.011
STREAN SURVEY '
GENERAL i i i 3 0 0 1 0.011
TOTALS 0 8 8 3 0 0 48 9.490

PERCERT OF RECOVERY 4 p.0 17.4 13.0 §9.6 6o - 9.0



Appendix Table 14.7.-—-Recoveries of adult fall chinook salmon
‘transported as juveniles by barge from McNary
Dam t¢ below Bonneville Dam from 30 July to

' 14 August 1987.

Kasier File Date : 22 Julg 1991
RELEASE GROUPS INCLUDED: 87038

1987 MCNARY TRANS TEST/TRUCK BELOW BONNEVILLE

FALL CHINOOEK

Brands Oged: BAIE! '
Rire Codes 0sed: 232016 ; ~

RUMBER RELEASED: 10000

TBAR OF RETORN '
1389 1330 1331 1092 T0TAL % RETORY

RECOTERY ARKA 1997 1588
31TER STSTEN TRAPS : ,
BOSHETILLE SRAP 0 1 b g 0 8 20 0200
0CTAN FISHERIES |
1ASKA ) 0 0 7 8 ; 7 9.070
RETTISE COLTYRIA i 0 ; 1 ; ; 1 0.130
WASHIRGTON ) 3 g i ; 0 i 0,040
* OREGON i i 0 i 0 0 : 0,000
CALIFORNIA b i 0 i ; 0 0 0.000
0THER 0 0 6 D 0 i ] 0680
RIVER SPORT 0 0 0 0 0 0 0 9.000
RIVER COMMERCIAL : ) :
COMNERCIAL HET ; 0 1 5 00 1 0.070
. INDIAN FPISHERY
TNDIAN GNRRAL ) 0 0 1 0 0 1 0.010 .
TALL TNDIAN NET 0 0 2 20 0 0 2 0.290
TR 0 0 1 0 0 0 1 0.010
PRIEST RAPIDS §. 0 3 i 7 0 i
SPAING CAEEX B 0 0 0 1 0 0 | it
STREAM SURVEY
GEAERAL 9 0 1 1 D0 2 0.020
101415 ‘ ? 17 7 59 0 0 It 0.830

PERCENT OF RECOVERY ] 0.0 20.5 5.4 701 0.0 8.0



¥ire Codes Used:

Appendix Table 15.0.——Summary of all recoveries of adult fall
chinook salmon released as juveniles balow
McNary Dam in 1988.

Brands Ozed: LAET
2322

RECOVERY- AREL

RIVER STSTEM TRHAP
BONAEVILLE TRAP

OCEAR FISRERIES
ALASER

1
4

§

BRITISH COLUNBIA

HASEIRGTOK
ORRGOR
CALIFORRIA
OTHER
RIVER SPORT

RIVER COEKERCIAL
COZHRRCIAL NET

TRBIAN TISHRRY .
FALL INDIAR ¥ET

HATCRERIES

PRIEST RAPIDS .

STREAM SURVRY

T0T4LS
PERCENT OF RECOVERY

Hagter File Date : 22 Ju
RELEASE GROUPS IRCLUDED:

§

|

L
2

1991
§042 88048 BB04C BBO4D BBOME B8804F 3604G

1988 MCNARY

Al
32

?
2

2
¢

-3

b.0

4

TRANS CONTROL

FALL CHINOOER

LAZE - LAZTY
232250 232048 232048
TEAR OF RETORR
1989 1380
0 2
o g
) 1
|
0 0
0 0
0 0
0 1
0 2
1 )
0 B
t 1
12.% 87.5

LAICY

1991

i

L—) [—g— o Ll ==l =

0.0

1892

0

o= ooococoeyes

6.0

BELOW MCNARY

NUMBER RRLEASED:

T0TAL X% RETCRN
2 0,603
0 0.000
1 0.002
0 0.000
1 0.002
8 0.008 -
0 0.000
0 §.000
1 §.002
2 b.003
1 0.062
) 0.000
§ 0.013

60010



Appendix Table 15.1.-—-Recoveries of adult fall chinook salmon
released as juveniles below McNary Dam from
13 to 21 June 1988.

ter File Date : 22 July 1831
RELE&SE §ROTPS THCLUDED: gBﬂ!B
1988 MCNARY TRANS CONTROL

FALL CHINOQOK

BELOW MCNARY

Brands Ozed: LAIT
Wire Codes Osed: 2322

|
48

HUHBER RELEASRD:

TEAR OF RETORH
RECOVERY ARRA 1988 1989 1930 1981 1982 TCTAL % RETORN
BIVER STSTEN TRAPS
BONREYILLE TRAP i 0 1 0 0 1 6.018
OCEAR FISHERIES
ALASEA 0 0 i 0 0 0 0.000
BRITISE COLUKBIA 0 0 ¢ 0 0 0 0.008
RASHINEYON 0 0 b [ 0 ¢ 0,008
-OREGOR 0 0 1 0 i l- 0.010
GALIFORNIA 0 0 0 0 { 0 0.000
0THRR 0 0 0 0 0 ¢ 8.000
RIVER SPORT 0 0 0 0 0 0 b.000
BIVER COMMERCIAL 0 il f i t 0 b.008
IKCIAR FISHERY
FALL INDIAN BET § i 1 § ¢ 1 0.018
BATCEERTES ¢ ! 0 0 ¢ 0 0.00¢
STREAN SURVEY b b ( ) i b 0.000
T0TALS i b 3 0 b ] §.030
PERCERY OF RECOVERY 6.0 0.0 160.0 - 0.0 0.0

10062



Appendix Table 15.2.--Recoveries of adult fall chinock salmon
released as juveniles below McNary Dam from
23 to 26 June 1988.

ﬁmuhﬁmw:nh%mx | , .

RULGESR GROUES THCLDED:
' 1988 MCNARY TRANS CONTROL BELOW MCNARY
| FALL CHINOOK
Fire'Gotes Uned: Dizits - -

HUMBRR ELZASED: 10002

YEAR OF RRTORY ‘
RECOTERY ARER 1988 1688 1830 1801 1892 TOTAL % RETERN

RIVER SYOTEM TRAPG

BORNEFILLE TRAD 0 ) ! 0 9 N
OCEAN FISHRRIES 0 9 g 0 0 0 0.000
RIVER SPORT ] 0 y D d 0 0000
RIVER COBMERCIAL 9 N y ; 0 0 0.000
IHDIAY, PISEERY ‘

FALL TNDIAR wEY - 0 0 1 P9 R T N
EATCHERIES *

BRIEST RAPIDS 1. 0 1 0 b0 I 11
STREAK SORTSY 0 0 g ] 0 0 0.000
T014L5 L r 2 g ¢ N

PRRCERT OF RECOVERY . PN 33.3 8.1 6.0 0.0



Appendix Table 15.3.—-—Recoveries of adult fall chinook salmon
. released as juveniles below McNary Dam from
27 June to 1 July 1988.

Nagter Eile Date : 22 Jul
RELEASE GROGPS INCLUDED:

1988 MCNARY"

Drands Used: L4
23

14
Hire Codes Used: 23224

I
2349
RECOVERY AREA
RIVER STSTEN TRAPS
OCEAY FISERRIES
ALASEA
BRITISH COLUMBIA
RASHIEGYOH
OREGON
CALIRORNIA
OTHRR
BIVER SRORT
* BIVER CONMRROIAL
INDIAR FISHERIES

BATCHEERIES
STREAN SURVER

wns
PERCENT OF RECOVERY

b

1988
0

L—4 [=—=J = <3 =3 f owm § o D | o [ o e

0.9

TRARS CONTROL

FALL CHINOOK

YEAR OF RETUDN

1388 1490 1991 |

(S
0 0
g i
) )
] g
) y
g ]
i D
0 b
! 0
0 0
i ;
0 1
0.0 100.0

0

L—J . O =1 L.=—23 o CaCooy

0.0

1342

{

[—1] [—J L —1 =4 =1 O Ty

0.0

NOMBER BELEASED:

T04L

0

L] L— R — ] L —] = =1 —T—T--Tort ——}

BELOW MCNARY

% SETURN

0.000

10002



Apbendix Table 15.4.——Recoveries of adult fall chinook salmon
released as Jjuveniles below McNary Dam from
13 to 14 July 1988,

Hasier ¥ile Date : 22 July 1931
BELEASE GROUPS IKCLUDED: EBB&F

1988 MCNARY

Brands Used: LAZI3
Rire Codes Used: 232048

RECOVERY AREA
RIVER CISTSH TRARS
(OCEAY FISHERIES
RIVER SPCRT

RIVER CONNRRCIAL
COKKERCIAL BET

IBDIAN FISRERIES
- EATCHERIES
STRRAN STRYEY

TOTALS
PERCENT OF RECOVERY

: y .

1988
b
i

L B — B e -

0.0

TRANS CONTROL

FALL CHINOQGK

YEAR OF RETORM

1989
]
§
0

[—— S = I

0.0

1840
b
i
8

[— I N o

100.0

1951

1992

WOEBER RELEASED: - 5008

TOTAL

BELOW MCNARY

% RETORN
0.500

0000
0.000

0.020
0.000
0.900
0.000

0.020



Appendix Table 16.0.——Summary of all recoveries of adult fall
chinook salmon transported as Juveniles by
barge from McNary Dam to below Bonneville Dam

in 1988.
aster Rile Date
BELE&SE GROGPS IHGLEDEB 58035 B803E 83030 8803D 3803 6403 _
1988 MCHARY TRANS BARGE BELOW BONNEVILLE

' FALL CHINOOK

Brands 0sed: RAIOL  BAIUZ  RAIU3  RRIUA  RAIDL  RAID]
¥ire Codes Dsed: 232260 232261 232301 232302 "232303 232304 -
HUMBER RELEASED: 60013
: TRAR OF RRTURY \
RECOVERT ARKA 1988 1983 1390 1994 1992 T07AL % BETORN
RIVER STSTEX TRAPS ’
BONNEVILLE TRAP 0 0 3 0 0 3 0.005
(CEAR FISRERIES :
ALASKA 0 0 3 0 0 3 0.005
BRITISH COLDHBIA 8 1 1 0 f 2 0.003
HASEINGTON § d 1 0 0 1 0.002
0REGOR 0 l ¢ 0 ! 4 0.900
GALIFORNIA 0 d 0 0 f 0 0.008
0THER 0 0 ¥ i 0 ¢ 0.000
BIVER SPORT ] } b ¢ ¢ 0 6.000
RIVER COMMERGIAL . :
COMMERCIAL HE? 0 1 0 0 ¢ 1 0.002
INDIAR FISHERY .
IRDIAR GENERAL 0 0 1 0 b 1 0.002
BATCHERIES P :
PRIEST RAPIDS H. : 0 1 0 i 0 i §.002
STREAY SURVEY - 0 0 0 -0 0. 0 0.000
TOTALS 0 i E 0 g 12 §.020

PERCERT OF RECOVERY ] 6.0 25.9 5.0 0.0 0.0



Appendix Table 16.l.-—Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonnewville Dam from 13 to 21
June 1988,

Haster File Date : 22 Julg
RELEASE GROUPS INCLUDED:

1988 MCNARY

Brands Uaed: RAIUI
Rire Codes Used: 232260
RECOVERY AREA

AIVER SYSTEM TRAPS
BOXKEVILLE TRAP

OCRAY FISESRIES
RIFER SPORY
RITER COBMERCIAL
THDIAN FISEERIES
BATCRERLES
STRREN SURVEY

TOTALS
PERCENT OF RECOVERY

TRANS BARGE
-FALL CHINOOK

TEAR OF RETORN
1338 1383 1930 1581

L —— B — B I . — I — e —
= > o S S & o
L I IR — - T o)

B 0.0 100.9 0.0

= e o o o oo oo

1992

[— B — B - B -~ BN - — e —

0.0

BELOW SONNEVILLE

KUMBER RELEASED:

. T0TAL

[ B B~ I B — N —— N ]

L RETORE

0.020
0.000
0,000
0.000
0.000
0.000
0.000

0.020

10002



Appendix Table 16.2.--Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 21 to 23

June 1988.
Haster File Date : 22 July 1981
BELEASE GRODES IRCLODED: 58038
1888 MCNARY TRANS BARGE BELOW BONNEVILLE
FALL CHINOOCGK
Brands Used: BALT2 ' =

¥ire Codeg Used: 232261

FUHBRR RELEASED: 10003
TEAR OF RETORK

RECOVERY 4R2A 198 1989 19 19t 1992 © 10T % RETOBE
RIVER SYSTIH TRAPS D v 0 0 b .00
0CEAH BISUERIES ' , '

AListh ‘ ! 0 1 0 0 1
BRITISH COLOKRTA i 0 i ! 0 (X
HASHIRGION i 0 ! ] D 0000
QRGO i 0 0 ! b b 000
CALLFORNTA i 0 0 1 0 0000
(78R ! 0 b ’ D b 00
RIVER SPORT ) ) 0 ! b b 0.0
RIVER CONNERCIAY 0 ) 0 b0 0 0.0
THDIAN FISERRIES 0 0 0 y 0 b 0.000
HATCHERIES ! 0 0 b 0 0 0.000
STREAN SURVET 0 ; ) ! 0 o 0.0m
TOTALS | 0 0 ! 0 0 [ T A

PERCENT OF RECOVERY ) §.0 0.0 100.0 0.0 ¢.0



Nire Codes (ge

Appendix Table 16.3.-—Recoveries of adult fall chinook salmon
transported as Jjuveniles by barge from McNary
Dam to below Bonneville Dam from 23 to 26
June 1988.

ter Bile Date : 22 Jul
EASE GROGPS IRCLUDRD:

1588 MCNARY

as
48

Brands Used: RAID]
d: 232301
RECOVERY ARBA

RIVER SYSTEX TRARS
BORNEVILLE TRAP

OCEAR FISHERTES
RIVER SPORT
RIVER COMHERCIAL

IRDIAN BISHERY :
I¥DIAN GERERAL

HATCHERTES
PRIZST RAPIDS .
STRERN SURVEY -

TOTALS
PERCERT OF RECOVERY

TRANS BARGE
FALL CHINGOK

TRAR OF RETORE

=] (=] [==) '=
L~ 3 [—J =
= ¢.= == [t
= —1 =—1 [~
> .Q o> =
— Q‘ — s

BELOW BONNEVILLE

NUMBRR RELEASED:

X RETURK

0.010
0.000
0.000

- 0.600

0.640

0.010
0.600

0.030



Appendix Table 16.4.——Recoveries of adult fall chinook salmon
transported as juveniies by barge from McNary
Dam to below Bonneville Dam from 5 to 13
July 1988.

Haster File Date : 22 July 1381
BELEASK GROUPS IWCLUDED: 3803E

1988 MCHNARY TRANS BARGE BELOW .BONNEVILLE

FALL CHINOOK

Brands Osed: RAIDI -
Yire Codes Used: 232303

WUMBER RELEACED: 10002

_ YEAR OF RETRM '
RECOVERY AREA 1988 1984 1990 1981 1992 T0TAL % RETORR

RIVER SYSTEN 1RAPS b0 0 0 0 0 0.000
obEaH FISEERTES _
ALASKR 0 g 0 0 0 0 0,000
BRTTISE COLUMBIA 0 ; i i 0 i 0010
HASHTHGEOH 0 0 i 0 0. i 0,010
OREGOR j i i i 0 N 0000
CALIFCRHIA 0 i g 0 0 0 0.000
0THRR ) i ) 0 i 0 0.0
RIVER SPORT g ; 3 0 0 b 0.000
RIVER COMMERCIAL 3 0 0 0 g & .00
TNDIA¥ FISHSRIZS 0 b 0 ) 0 0 0.000
BATCHRRTES 0 b 0 0 0 0 0.000
STREAN SURVEY 0 D 0 ) 0 ) 6.500
TOTALS : g 0 2 0 b - 2 0.020

PERCENT OF RECOVERY LS bo 0.0 100.0 f.0 b0



Appendix Table 16.5.——-Recoveries of adult fall chinook salmon
transported as juveniles by barge from McNary
Dam to below Bonneville Dam from 13 to 21

July 1988.
Kaster File Date : 27 July 1391
RELEASE GROUTS TNGLUDRD: B803F
1988 MCNARY TRANS BARGE _ BELOW BONNEVILLE
' FALL CHINOOK '
Brands Jsed: RAIDY ' .
Bire Codes Used: 232304
KOHBER RELEASED: 10002
: ‘ ‘fm OF BETLEY
RECOVERY AREA 1988 1988 1949 1991 1992 TOTAL % RETURA
RIVER STSTEN TRAPS 0 0 0 - i § 0.000
OCEAN FISHERIES
ALASTA i q ) 0 0 ? 0.020
BRITISH COLOMRIA i 1 i 0 0 t §.018
HASRINGTON 2 g p 0 0 0 0,000
8EEGOH 1 ¢ 0 3 0 9 0,000
ALTFORNIA 1 8 ) 8 i 0 0,000
0783 i a i 0 0 g 0.006
RIVER SPORS i ] i 8 0 0 0.008
RIVER COMMERCIAL C
COMMERCIAL ET b 1 ] (I | 1 0.010
TNDIAN FISHERIES 0 ) 0 0 ] 0 0.000
TATCHERIES i 9 0 i] 0 N 0.000
STREAN SURVEY 0 0 9 6 0 ¢ 0,600
- SOTALS ‘ 0 2 2 0 b R

PERCENT OF RECOVERY ] 0.0 500 §0.9 0.6 0.0




Appendin Table i7.0-Gusnary of tagoing dates, nusbers collected, tagged, and redeased, end saxiece, siniaum, and average lengths and weights of wild/natural chinook
satnon parry PIT-tagged in various streans of Idaho and Oregon, in Mugust/Septeaber, 1590,

K

100 DREGON
" STRER BEAR  ELK  VALLEY COAPE HORN MARGH  EASTFORK SOUTHFORK BIG  GECESH OVERALL | LOSTINE CATHERINE  IMNMA  OVERRLL
VALEY CREEK CREEK CLREEK  CREEK  GSALMONR., GSMMNR. OREEX  RIVER TOTALS/ | RIVER [REEK  RIVER  TOTALS/
AVERAGES
TAGGING DATES  B/27T0 WSTD B/8T0 &/41T0  BAITO BASTO  &19T0  e/2T0 %10 8270 1 9B WHW O WS Y4BT
85 BT B B2 03 Bl B Y7 S A T w1y v %25
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Appendix Table 19.0., —Detections of PIT tags by date at three dams for wild
spring chincok salmon from Bear Valley Creek, 1991.

08/02/90 to 08/05/90

Tagging Site:
Release Site:

Bear Valley Creek
Bear Valley Creek

Release Date:
Number Released:

352

Detection
Date

Lower Granite
First
Detection

Little Goose

First
Detect.

Prev. Detect.
at 1 Dam

First
Detect.

McNary
Prev,
1 Dam

Detect.

2 Dams

at

04/18/91
04/24/91
04/25/91
04/27/91
04/28/91
04/29/91
05/01/91
05/03/91
05/04/91
05/07/91
05/08/91
05/13/91
05/14/91
05/15/91
05/16/91
05/17/91
05/18/91
05/19/91
05/20/91
05/21/91
05/22/91
05/23/91
05/24/91
05/25/91
05/26/91
05/27/91
05/28/91
06/02/91
06/03/91
06/05/91
06/06/91
06/07/91
06/09/91
06/10/91
06/11/91
06/12/91
06/14/91
06/15/91
06/22/91
06/23/91

Totals

-

1
1
1
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Appendix Table 20.0. —--Detections of PIT tags by date at three dams for wild

Tagging Site:
Release Site:

Big Creek
Big Creek

Release Date:
Number Released:

spring chinoock salmon from Big Creek, 1991.

08/22/90 to 08/23/90

724

Detection
Bate

Lower Granite

First

Detection

Little Goose

First
Detect..

Prev, Detect.
at 1 Dam

Firat
Detect .

McNary

1 Dam

Prev. Detect. at

2 Dams

04/26/91
04/28/91
04/29/91
05/06/91
05/09/91
05/11/91
05/12/91
05/18791
05/21/91
05/22/91
05/23/91
05/24/91
05/25/91
05/27/91
05/28/91
05/30/91
05/31/91
06/01/91
06/02/91
06/03/91
pe/04/91
06/05/91
06/06/91
06/07/91
06/08/91
06/09/91
06/10/91
06/11/91
06/12/91
06/13/91
06/14/91
06/15/91
06/16/91
06/17/91
06/18/91
06/19/91
06/20/91
06/21/91
06/22/91
06/24/91
06/25/91
06/26/91
06/27/£91
06/28/91
N6/29/91
07/01/91
07/02/91

Totals
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Appendix Table 21.0. —-Detecticns of PIT tags by date at three dams for wild
spring chincok salmon from Capehorn Creek, 1991.

Tagging Site: Capehorn Creek Release Date: 08/11/30 to 08/12/90
Release Site: <Capehorn Creek Number Released: 164

Detection Lower Granite Little Goose McNary
Date First First Prev. Detect. First Prev. Detect. at
Detection Detect. at 1 Dam Detect. 1l Dam 2 Dams

04/19/91
0a/22/91
04/24/91
04/26/91
04/27/91
05/06/91
05/07/91
05/08/91
05/11/91
05712791
05/13/91
05/15%/91
05/16/91
05/17/91
05/19/91
05/20/91
05/21/91
05/22/91
05/23/91
05/24/91
05/25/91
05728791
05/30/91
06/02/91
06/06/91

o b RNDBERWREBNE RRERRERRR

Totals

s8]

191
co
’.u..l

-
<
(=]




Appendix Table 22.0. —-Detections of PIT tags by date at three dams for wild
spring chinock salmon from E F . Salmon River, 1891,

Tagging Site:
Release Site:

E F Salmon River
E F Salmon River

Release Date: -
Number Released:

08/15/90 to 08/16/90
532

Detection
Date

Lower Granite
First
Detection

Little Goose

First
Detect.

Prev, Detect.
at 1 Dam

First
Detect.

McNary
Prev.
1 Dam

Detect. at

2 Dams

04/16/91
04/22/91
04/23/91
04/24/91
04/25/91
04/27/91
04/29/91
04/30/91
05/06/91
05/0%/91
05/08/91
065/09/91
G5/11/91
05/12/91
05/13/91
05/15/91
C5/16/91
05/17/91
05/19/91
05/20/91
05/21/91
05/22/91
05/23/91
05/26/91
06/03/91
06/04/91
06/20/91

Totals
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Appendix Table 23.0. ——Detections of PIT tags by date at three dams for wild
spring chinook salmon from Elk Creek, 1991.

Tagging Site:
Release site:

Elk Creek
Elk Creek

Release Date:
Number Released:

08/05/90 to 08/07/90

247

Detection
Date

Lower Granite
First
Detection

Little Goose

First
Detect.

Prev. Detect.
at 1 Dam

First
Detect.,

McNary
Prev.
1l Dam

Detect. at

2 Dams

04/25/91
04/30/91
05/03/9%1
05/12/91
¢5/13/91
05/14/91
65/15/91
§5/16/91
05/17/91
05/18/91
05/20/91
05/21/91
05/22/91
05/23/91
05/24/91
05/25/91
05/26/91
06/01/91
06/02/91
06/07/91
06/09/91
06/12/91
06/16/91
06/18/91
06/19/91
06/24/91

Totals
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Appendixz Table 24.0. —Detectlions of PIT tags by date at three dams for wild
spring chinook salmon from Marsh Creek, 1991.

Tagging Site:
Release Site:

Marsh Creek

Marsh Creek

Release Date:
Number Released:

08/11/90 to 08/13/90

861

Detection
Date

Lower Granite
First
Detection

Little Goose

First
Detect.

Prev. Detect.
at 1 Dam

First
Detect.

McNary
Prev.
1 Dam

Detect. at

2 Dams

04/17/91
04/19/91
04/20/91
04/23/91
04/26/91
04/27/91
04/28/91
04/30/91
05/01/91
05/02/91
05/04/91
05/05/91
05/06/591
05/07/91
05/09/91
05/10/91
05/11/91
05/12/391
05/14/91
05/15/91
05/16/91
05/17/91
05/18/91
05/195/91
05/20/91
05/21/91
05/22/91
05/23/91
05/24/91
05/26/91
045/27/91
05/28/91
05/29/91
05/31/91
06/01/91
06/03/91
06/04/91
06/06/91
06/038/91
06/12/91
06/13/91
06/14/91
06/15/91
06/18/91

Totals
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Appendix Table 25.0. —Detections of PIT tags by date at three dams for wild

Tagging Site:
Release Site:

summer chincok salmon from Secesh River,

Secesh River

Secesh River

Release Date:
Number Released:

1991i.

08/26/90 to 08/27/90

1016

Detection
Date

Lower Granite
First
Detection

Little Goose

First
Detect.

Prev. Detect.
at 1 bam

First
Detect.

McNary

1 Dam

Prev. Detect. at

2 Dams

04/13/91
c4/18/91
04/1%/91
04/20/91
04/21/91
04/22/91
04/23/91
04/24/91
04/25/91
04/26/91
04/27/91
04/28/91
04/29/91
04/30/91
05/01/91
05/02/91
05/04/91
05/05/91
05/08/91
05/11/91
05/12/91
ps/13/91
05/15/91
05/16/91
05/17/91
05/20/91
05/21/91
05/22/91
05/23/91
05/24/91
05/27/91
0s/28/791
06/01/91
06/07/81
06/09/91
06/10/91
06/11/91
06/13/91
06/147/91
06/15/91
D6/17/91
06/20/91
06/25491
06/26/91
06/27/91
06/28/91
07/01/91
07/18/91
07/20/91

Totals
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Bppendix Table 26.0. ——Detections of PIT tags by date at three dams for wild
summer chinook salmon from S F Salmen River, 1991.

Tagging Site: § F Salmon River Release Date: (08/19%/90¢ to 08/20/90
Release Site: § F Salmon River Number Released: 986

Detection Lowaer Granite Little Goose McNary
Date First First Prev. Detect. First Prev. Detect. at
Detection Detect. at 1 Dam Detect. 1 bam | 2 Dams

04/17/91
04/19/91
04/20/91
0a/z1/92
04/22/91
c4a/23/91
C4/24/91
04/25/91
04/28/91
04/27/91
04/28/91
04/29/91
04/30/91
05/01/%1
05/02/91
05/03/91
05/04/91
065/07/91
05/08/91
05/09/91
05/10/91
05/11/91
05/12/91
05/13/91
05/14/91
05/15/91
05/16/91
05/17/91
05/18/91
05/18/91
05/20/91
05/21/91
05/22/91
05/23/91
05/24/91
05/25/91
05/26/91
05/27/91
05/30/91
05/31/91
06/01/91
06/06/91
06/07491
06/08/91
06/09/91
06/10/91
06/11/51
06/13/91
06/14/91
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Appendix Table 26.0. --{cont.)

Tagging Site:

S F Salmon River

Release Date:

08/19/90 to 08/20/90

Release Site: S F Salmon River Number Released: 986
Detection | Lower Granite Little Goose McNary
Date First First Prev, Detect. First Prev. Detect. at
Detection Detect. at 1 Dam Detect. 1 Dam 2 Dams
06/15/91 2 2
06/18/91 2 1
06/20/91 1
06/26/91 1
07/13/91 1
Totals 98 37 1 7 ] 0

ty




Appendix Table 27.0. —-Detections of PIT tags by date at three dams for wild
spring chinock salmon from Valley Creek, 1991,

Tagging Site: Valley Creek Release Date: (8/08/90 to 0B/10/90
Release Site: Valley Creek Number Released: 1023

Detection | Lower Granite Little Goose McNary
Date First First Prev. Detect. First Prev, Detect. at
Detection | Detect, at 1 Dam Detect. 1l Dam | 2 Dams

04/21/91 1
04/22/91 1
04/27/91 1
05/01/91 1
05/10/91 1
0s5/08/91
05/11/91
05/12/91
05/13/91
05/14/91
05/15/91
05/16/91
05/17/91
05/18/91
05/19/91
05/20/91
0s5/21/91
05/23/91
05/24/91
05/25/91
05/26/91
65/30/91
06/04/91
06/05/91
06/07/91
06/08/91
06709791
06/11/91
06/13/91
06/14/91
06/16/91
06/18/91
De/l9/91
06/20/91
06/22/91
06/27/91
07/04/91 1
07/05/91
07/06/91
07/13/91
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Appendix Table 28.0, —-Detections of PIT tags by date at three dams for wild
spring chinocok salmon from Catherine Creek, 1991.

Tagging Site: Catherine Creck ‘Release Date: 09/20/90 to 09/21/90
Release Site: Catherine Creek Number Released: 1012

Detection Lower Granite Little Goose McNary
Date First First Prev, Detect. First Prev. Detect. at
Detection Detect. at 1 bam Detect. 1 Dam 2 Dams

04/17/91
04a/19/91
04/25/91
04/26/91
04/27/91
04/29/91
04/30/91
05/01/91
05/02/91
05/03/91
05/04/91
05/05/91
05/06/91
05/07/91
05/08/91
05/09/91
05/10/91
05/11/91
05/12/91
05/13/91
05/14/91
05715791
05/16/91
05/17/91
05/18/¢%1
05/19/91
05/20/91
05/22/91
05/23/91
05/25/91
05/26/51
05/28/91
05/26/91
05/30/91
06/01/91
06/02/91
06/03/91
06/05/91
06/07/91
06/08/91
06/09/91
06/10/91
06/12/491
06/14/91
06/15/91
06/23/91
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Appendix Table 29.0. ~~Detections of PIT tags by date at three dams for wild

summer chinock salmon from Imnaha River, 1991,

Tagging Site: Imnaha River Release Date: 09/25/90
Release Site: TImnaha River Number Released: 327
Detection Lower Granite Little Goose McNary

Date First First Prev. Detect. First Prev. Detect. at

Detection Detect. at 1 Dam Detect. 1 Dam 2 Dams

04/14/91 1
04/20/91 1
04/23/91 1 [
04/24/91 1 i
04/25/91 2 !
04/26/91 1 |
04/27/91 1 1
04/29/91 1
04/30/81 1
05/01/91 1
05/03/91 1
05/04/91 1
05/05/91 1
05/06/91 1 1
05/07/91 1
05/08/91 3
05/09/91 1
05/12/81 1
05/13/91 1
05/15/92 1 i
05/17/91 1
05/18/91 1 2
05/22/91 1
05/25/91 1

Tota}s 18 9 0 5 0 0
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Appendix Table 30.0. —Detections of PIT tags by date at three dams for wild
spring chinook salmon from Lostine Riwver, 1991.

Tagging Site: TLostine River Release Date: 09/18/90 to 09/18/%0
Release Site: Lostine River Number Released: 1006

betection Lower Granite Little Goose McNary
Date First First Prev. Detect. First Prev. Detect. at
Detection Detect. at 1 Dam Detect. 1 Dam | 2 Dams

04/20/91
04/22/91
04/24/91
04/25/9%
04/28/91
04/29/91
04/30/91
05/01/91
05/02/91
05/03/91
05/04/91
05/05/91
05/06/91
05/07/91
05/08/91
05/09/91
05/10/91
05/11/91
05/12/91
05/13/91
05/14/91
05/15/91
05/16/81
05/17/91
05/18/91
05/19/91
05/20/91
05/21/91
05/22/91
05723791
05/24/91
05/26/91
05/27/91 3
05/28/91 :

05/30/91
05/31/91
06/01/81
06/04/91
06/06/91
06/10/91
06/11/91
06/13/91
08/14/9]1
06/15/91
06/16/91 1
06/17/91 :
06/18/91 1
06/21/91 1
07/09/91 1
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Appendix Table 31.0. ——Detections of PIT tags by date at three dams for hatchery
spring chinook salmon from Dworshak Hatchery {low BKD
group), 1951

Tagging $ite: Dworshak Hatchery Release Date: 04/03/91

Release Site: Clearwater River Number Released: 2250

Detection Lower Granite Little Goose McNary
Date First First Prev., Detect. First Prev. Detect. at

Detection Detect. at 1 Dam Detect. 1 Dam 2 Dams

04/10/91 1

04/11/91 3

0a/12/91 1

04/13/91 2

04/14/91 10

04/15/91 5

04/16/91 3

04/17/91 5

04/18/91 6

04/19/91 24

04/20/91 15

04/21/91 16

04/22/91 16 1

04/23/91 29

04/24/91 40 1

04/25/91 34 1

04/26/91 28 2

04/27/91 27 4

04/28/91 31 2

04/29/91 31 3

04/30/91 16 10

05/01/91 10 18

05/02/91 12 10

05/03/91 14 13

05/04/91 13 13

05/05/91 18 8

05706/91 10 6 '3

05/07/91 24 13 1

05/08/91 20 7

05/09/91 16 12 1

05/710/91 12 7 3

05/11/91 18 8

05/12/91 8 6 1

05/13/91 & 5 4

05/14/91 .2 2 5

05/15/91 3 7 1¢

0s/16/91 2 5 7

05/17/91 2 6 3

05/18/91 2 5 3

05/19/91 1 1 5

05/20/91 5 1

05/21/91 3 2 3

05/22/91 5

05/23/91 1 6 i 2

05/24/91 3

05/26/91 3

05/27/91 1
Totals 549 190 1 57 ;! 0




Appendix Table 32.0. ——Detections of PIT tags by date at three dams for hatchery
spring chinook salmon from Dworshak Hatchery (high BKD
group), 1931

Tagging Site: Dworshak Hatchery Release Date: 04/03/91

Release Site: Clearwater River Number Released: 4491

Detection | Lower Granite Little Goose McNary
Date First First Prev, Detect. First Prev. Detect. at

Detection Detect. at 1 Dam Detectk. 1l Dam 2 Dams

064/09/91 2

04/10/91 2

04/11/91 3

04/12/91 6

04/13/91 8

04/14/921 17

04/15/21 29

04/16/91 27

04/17/91 20

04/18/91 47

04/19/91 61

04/20/91 77

04/21/91 51

04/22/91 64 1

04/23/91 84 2

04724791 102 2

04/25/91 74 2

04/26/91 54 1

04/27/91 43 0

04/28/91 59 4

p4a/29/91 37 i5

04/30/91 23 10

05/01/¢81 11 7

05/02/91 18 i2

05/03/91 12 11

05/04/01 12 4

05/05/91 14 5 , 1

05/06/91 6 2 ' 2

05/07/91 25 4

05/¢8/91 10 3

05/059/91 20 8 3

05/10/91 i3 8 2

05/11/91 22 6

0s5/12/91 5 6

05/13/91 6 4

05/14/91 3 2 1

05/315/91 1 5 3

05/16/91 1 5 4

05/17/91 2 2 1

05/18/91 i 2 6

05/19/91 4 1 2

05/20/91 4

05/21/91 -3 2 1

05/22/%1 1

05/23/91 1 1

¢5/24/91 3

05/26/91 ) 1

Totals 1083 © 143 1 32 1 4]




Appendix Table 33.0. —-Detections of PIT tags by date at three dams for hatchery
spring chincok salmon from Sawtooth Hatchery (low BKD
group), 1991

Tagging Site: Sawtooth Hatchery Release Date: 03/13/91
Release Site: Salmon River Number Released: 3521

Detection Lower Granite Little Goose McNazry
Date First First Prev. Detect,. First Prev., Detect. at
Datection Detect. at 1 Dam Detect. 1 Dam | 2 Dams

04/14/91%
04/15/91
04/16/91
04/17/91
04/18/91
04/19/91
04/20/91
04/21/91
04/22/91
04/23/91
04724791
04/25/81
04/26/91
04/27/91
04/28/91
04/29/91
04/30/91
05/01/91
05/02/91
05/03/91
05/04/91
05/05/91
05/06/91
05/07/91
05/08/91
05/03/91
05/10/91
05/11/91
05/12/91
05/13/91
05/14/91
05/15/91
05/16/91
05/17/91
05/18/91
05/198/91
g5/20/91
g5/21/91
05/22/91
05/23/91
05725791
05/27791
05/28/91
05/30/91 1
06/07/91 i
06/08/91
06/10/91
06/12/91 1
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Appendix Table 34.0. —-Detections of PIT tags by date at three dams for hatchery
spring chingok salmon from Sawtooth Hatchery (high BKD

Tagging Site:
Release Site:

gronp) ,

Salmon River

Sawtooth Hatchery

1951

Release Date:

03/13/91
Number Relea§ed: 3564

Detection
Date

Lower Granite
First
Detection

Little Goose

First
betect.

Prav. Detect.
at 1 Dam

First
Detect.

McNary

1 Dam

Prav. Detect. at

2 Dams

04/20/91
04/21/91
04/22/91
04/23/91
04/24/91
04/25/91
04/26/91
04/27/91
04/28/91
04/29/91
04/30/91
05/01/91
05/02/91
05/03/91
05/04/91
05/05/91
05/06/91
05/07/91
05/08/31
05/09/91
05/10/91
05/11/91
05/12/91
05/13/91
05/14/91
05/15/91
05/16/91
05/17/91
05/18/91
05/19/91
05/20/91
05/21/91
05/22/91
05/23/91
05/25/91
05/26/91
05/28/91
05/29/91
05/30/91
D6/01/91
06/03/91
06/04/91
06/05/91

Totals
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Appendix Table 35.0. ~~Detections of PIT tags by date at three dams for hatchery

Tagging Site:
Release Site:

summer chincok salmon from McCall Hatchery,

McCall Hatchery
S5outh F Salmon River

Release Date:
Number Released: 400

03/18/91

1991

Detection
bate

Lower Granite
First
Detection

Little Goose

First
Detect.

Prev. Detect.
at 1 bam

First
Detect.

McNary
Prav.
1 Dam

Detect. at

2 Dams

04/26/91
04/27/91
pajze/o1
04/30/91
05/03/791
05/04/91
05/05/91
05/06/91
05/07/91
05/08/91
05/08/91
05/10/91
05/11/91
05/12/91
05/13/91
05/14/91
05/15/91
05/16/91
05/17/91
05/18/91
05/19/91
05/20/91
05/21/91
05/22/91
05/23/91
05/25/91
05/26/91
05/27/91
05728791
05/29/91
05/30/91
05/31/91
06/01/91
06/03/91
06/04/91
06/05/91
06/06/91
06/07/91
06/08/91
06/10/91
06/12/91
06/13/91
06/15/91
06/20/91
06/22/91

Tctals
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Appendix Table 36.0. —-Physical parameters of hourly tests of the PIT-tag
detection/diversion system test at Lower Granite Dam, 1991

Gate Cycle-times Expanded Species Camposition
Date Time North South Hourly Ceount % Steelhead

04/16/91  18:00:00 0.415 0.444 120.0 6.17
04/16/91  19:00:00 0.419 0.444 468,2 6.17
0V4/16/91  20:00:00 0.419 0.444 936.4 6.17
04/16/91  21:00:00 0.419 0.444, 876.4 6.17
c4/16/91  22:00:00 T 0.419 0.444 1,044.4 - 6.17
04/17/91  19:00:00 0.419 0.444 - 372.1 7.25
04/17/91  20:00:00 0.419 0.444 396.2 7.25
04/17/91  21:00:00 0.419 0.444 804.3 7.25
04/17/91  22:00:00 0.419 0.444 684.3 7.25
04/17/91  23:00:00 0.419 0.444 432.2 7.25
04/18/91 19:00:00 0.421 0.444 576.2 5.94
04/18/91  20:0C:00 0.421 0.444 1,128.8 5.94
04/18/91  21:00:00 0.421 0.444 1,176.5 5.94
04/18/91  22:00:00 0.421 0.444 1,176.5 5.94
04/22/91 19:00:00 0.422 0.446 1,454.3 8.97
04/22/81 20:00:00 0.422 0.446 1,619.2 . 8.97
04/22/91 21:00:00 0.422 0.446 1,244.4 . 8.97
04/22/91  22:00:00 0.422 0.446 809.6 . 8.97
04/23/91  10:00:00 0.422 0.447 869.6 5.908
04/23/91 11:00:00 0.422 0.447 . 1,544.2 5.08
04/23/91 12:00:00 0.422 0.447 2,758.6 5.08
04/23/91  13:00:00 0.422 0.447 . 1,784.1 5.08
04/23/91  14:00:00 0.422 0.447 1,214.4 5.08
04/23/91 15:00:00 0.422 0.447 ' 764.6 5.08
04/24/91 10:00:00 0.422 0.447 . 3,020.0 .77
04/24/791 12:00:00 0.422 0.447 2,920.0 . 6.77
04/24/91 16:00:00 0.422 0.447 - 5,380.0 6.77
04/25/91  12:00:00 0.422 0.446 3,173.7 14.78
04/25/91  13:00:00 0.422 D.446 3,113.8 14.78
04/25/91 14:00:00 0.422 0.446 5,029.9 14.78
04/25/91 15:00:00 0.422 0.446 4,071.9 14,78
04/25/91 19:00:00 0.422 0.44%6 3,532.9 14.178
04/25/91  20:00:00 0.422 0.446 2,395.2 14.78
04/25/91  21:00:00 0.422 0.446 3,113.8 14.78
04/25/91 22:00:00 0.422 0.446 3,053.9 14.78
04/26/91 12:00:00 0.422 0.446 2,372.4 26.78
04/26/91  15:00:00 0.422 0.444 . 1,171.2 26.78
04/26/91  19:00:00 “Q.422 0.446 2,522.5 26,78
04/26/91  20:00:00 0.422 0.446 ; 8,018.0 26.78
04/26/9).  21:00:00 0.422 0.446 9,519.5 26.78
04/26/91  22:00:00 To0.422 0.44¢ 9,009.0 26.78
04/27/91  12:00:00 0.422 0.446 4,970.1 28.00
04/27/91  13:00:00 0.422 0.446 4,810.2 28.00
04/27/91 14:00:00 - 0.422 0.44¢6 3,473.1 28.00
04/27/91  15:00:00 0.422 0.446 2,814.4: 28.00
04/27/91 19:00:00 0.422 0.446 3,173.7 . 28.00
04/27/91  20:00:00 0.422 0.44¢6 10,718.6 28.00
04/27/9%1  21:00:00 0.422 0.446 6,766.5 28.00
04727791  22:00:00 0.422 0.4486 7,964.1 28.00
04/28/91 12:00:00 0.463 0.452 7.724.6 36.27
04/28/91  13:00:00 0.4863 0.452 4,730.5 36.27
04/28/91  14:00:00 0.463 0.452 6,706.6 ) 36.27
04/28/91 15:00:00 - 0.463 0.452 6,287.4 36.27
04/28/91 19:00:00 0.463 0,452 9,461.1 ' 36.27
04/28/91  20:00:00 0.463 0.452 18,143.7 36.27
04/28/91 ° 21:00:00 0.463 0,452 10,718.6 36.27
04/28/91  22:00:00 0.463 0.452 13,293.4 36.27
04/29/91 12:00:00 0.462 0.447 6,706.6 43.37
04/29/91  13:00:00 0.462 0.447 5,449.1 43,37
04/29/91 14:00:060 0.462 0.447 6,167.7 43,37

0.447 16,946.1 43,37

04/29/91  21:00:00 0.462




Appendix Table 36.0. ——{continued)

Gate Cycle-times Expanded Species Compositien
Date Time North Secuth Hourly Count % Steelhead
04/29/91 22:00:00 0.462 0.447 11,556.8 43.37
04/30/91 5:00:00 0.460 0.444 5,329.3 68.23
04/30/91 6:00:00 0.460 0.444 10,299.4 68.23
04/30/91 7:00:00 0.460 0.444 7.544.9 . 68.23
04/30/91 8:00:00 0.450 - 0.444 5,028.9 68.23
04/30/9% 21:00:00 0.463 0.444 7,245.5 . 68.23
04/30/91 22:00:00 0.463 0.444 5,868.3 68.23
05/01/31 5:00:00 0.461 0.444 5,509.0 60._40
05/01/91 6:00:00 0.461 0.444 4,012.0 60.40
05/01/91 7:00:00 0.4561 0.444 3,053.9 60.40
05/01/91 8:00:00 0.461 0.444 3,652.7 60,40
05/01/91 19:00:00 0.4562 0.443 4,431.1 60.40
05/01/91 20:00:00 0.462 0.443 4,491.0 60.40
05/01/91 21:00:00 0.461 0.444 5,628.7 60.40
05/01/91 22:00:00. 0.462 0.443 8,503.0 60,40
05/02/91 12:00:00 0.463 0.446 6,047.9 52,97
05/02/91 13:00:00 0.463 T 0.446 5,208.6 52.97
05/02/91 14:00:00 0.483 0.44% 4,431.1 52.97
05/02/91° 15:00:00 0.463 0.438 3,353.3 52.97
05/02/91 19:00:00 0.4863 0.448 3,053.9 52.97
05/02/91 20:00:00 "0.463 G.446 11,437.1 52.97
05/02/791 21:00:00 0.463 0.446 8,203.6 32.97
08/02/91  22:00:00 0.463 0.448 .10,658.7 52.97
05/03/81 12:00:00 0.462 0.444 5,209.6 72.11
05/03/91 13:00:00 0.482 0.444 4,371.3 72.11
05/03/91  14:00:00 0.462 0.444 4,550.9 72.11
05/03/81  15:00:00 0.4582 D.444 3,592.8 72,11
05/03/91 19:00:00 0.462 0.444 5,988.0 72.11
05/03/91 20:00:00 0.462 0.444 12,035.9 72,11
05/03/91 21:00:00 0.462 0.4424 10,179.¢6" 72.11
05/03/91  22:00:00 0.482 0.444 11,437.1 72.11
05/04/91  12:00:00 0.453 0.445 7,365.3 71.69
05/04/91 13:00:00 0.463 0.445 4,870.7 71.62
05/04/91  14:00:00 0.463 0.445 5,149.7 71.69
05/04/91 15:00:00 0.483 0.445 2,814.4 71.69
65/04/91 19:00:00 0.463 0.445 5,808.4 71.69
05/04/91 20:00:00 0,463 . 0.445 13,852.1 71.69
05/04/91 21:00:00 0.463 0.445 13,233.5 71.69
05/04/91 22:00:00 0.463 0.445 13,532.9 71,69
05/05/91 5:00:00 0.452 0.444 19,880.2 68.09
05/05/391 6:00:00 0.462 D.444 7,664.7 68.09
05/05/91 7:00:00 0.462 0.444 8,982.0 68.09
05/05/91 8:00:00 0.462 0.444 7,006.0 68.09
05/05/91  19:00:00 0.463 0.44¢ 10,658,7 68.09
. 05/05/91 20:00:00 0.463 0.44¢ 17,604.8 68.09
05/05/9Y  21:00:00 0.463 0.448 14,012.¢ 68.09
05/05/91 | 22:00:00 0.463 0.446 9,760.,5 68.09
05/06/91 5:00:00 0.463 0.445 6,706.6 68.86
05/06/91 6:00:00 0.463 0.445 3,1772.5 68.86
05/06/91 7:00:00C 0.463 0.445 3,473.1 68.86
05/06/91 8:00:00 0.463 0.445 3,413.2 68.86
05/06/51 19:00:00. 0.463 0.445 6,766.5 68.86
05/06/91 '20:00:00 0.463 0,445 12,934.1 68.86
65/06/91 21:00:00 0.463 0.445 10,5%8.8 68.86
05/06/91 22:00:00 0.463 0.445 9,880.2 68.86
065/07/91  12:00:00 0.467 0-. 447 11,1377 57.87
05/07/51 13:00:00 0.467 0.447 15,269.5 57.87
05/07/91 14:00:00 0.467 0.447 6,407.2 57.87
05/07/91 15:00:00 0.487 0.447 4,012.0 57.87
05/07/91 19:00:00 0.467 0.447 7,185.6 57.87
05/07/91 20:00:00 0.467 0.447 19,281.4 57.87
05/07/91 21:00:00 0.467 0.447 21,616.8 57.87




Appendix Table 36.0. —--{ceontinued)

Gate Cycle-times Expanded Species Compositilon

Date Time North - South Hourly Count % Steelhead
05/07/91 22:00:00 0.467 0.447 18,742.5 57.87
05/08/91  12:00:00 0.467 0.446 7,485.0 63.63
p5/08/91 13:00:00 0.467 0.446 11,916.2 ] 63.63
05/08/91 14:00:00 0.4¢7 0.446 . %,940.1 63.63
05/08/91 15:00:00 0.467 0.4486 4,371.3 63.63
05/08/91 198:00:00 0.4¢7 0.446 3,443.1 63.63
05/08/91 20:00:00 0.467 0.446 - 16,886.2 63.63
05/08/91 21:00:00 0.467 0,446 14,311.4 63.63
05/08/91 22:00:00 0.467 0.446 16,826.3 63.63
05/14/81 19:00:00 0.412 0.447 6,000.0 91.21
05/14/91 20:00:00 0.41z2 0.447 13,800.0 91.21
05/14/91 21:00:00 c.412 0,447 10,100.0, 91.21
05/14/91 22:00:00 0.412 0.447 106,100.0 91.21
05/20/91  15:00:00 0.413 0.447 39,300.0 90.11
05/20/91  20:00:00 0.413 0.447 36,000.0 90.11
05/20/91 21:00:00 0.413 0.447 29,300.0 90.11
05/20/91  22:00:00 0.413 0.447 26,400.0 90.11
05/21/91 5:00:00 0.413 0.461 24,800.0 - 91.47
05/21/91 6:00:00 0.413 0.461 33,800.0 91.47
05/21/91 7:00:00 0.413° 0.461 22,100.0 91.47
05/21/91 8:00:00 0.413 0.461 20,500.90 91.47
05/21/9] 9:00:00 0.413 0.461 17,800.0 91.47
05/21/91 10:00:00 0.413 0.461 34,800.0 91.47
05/21/91 11:00:00 0.413 0.461 21,700.0 91,47
05/21/91 19:00:00 0.413 0.461 10,€00.0 91.47
05/21/91  20:00:00 0.413 0.461 16,100.0 . 91,47

05/21/91 21:00:00 . 0.413 0.461 1¢,500.0 91.47

1y




Appendix Table 37.0, --Mumbers of PIT-tagged and untagged fish diverted in hourly tests af the PIT-tag
detectlon/diversion system at Lower Granite Dam, 1891, .
| PIT-tagged fish diverted ] Untagged fish diverted } Tokal Untagged fish per
Date Time | chinookx Steelhead Total | Chinook: Steelhead Total | Cycles side-gate cycle
' | |
|
04/16/91 18:00:00 | 0 0 0 | aQ 0 a | 1 0.00
04/716/91 0 { 3 0 3 ] a 0 o | 2 0.00
04/16/91 1 4 1 5 ] 0 0 v} | 5 0.00
04/16/91 : I 10 0 10 ] 2 0 2 i 12 0.17
04/16/9% 22:00:00 | 3 1 4 | 0 i} o] 1 4 0.00
04/17/91 19:00:00 | 2 0 2 | 0 0 0 H 2 0.00
04/17/91 20:00:00 | 5 0 5 { 0 0 0 i 5 0,00
04/17/91 21:00:00 | 7 Q 7 | 0 Q 0 i 7 0.00
04/17/91 22:00:00 | 1 0 1 I 1] 0 o -] L 0.00
04/17/81 23:006:00 | 1 0 1 4 o] [} 0 | 3 0,00
04/1B/91 19:00:00 1 2 0 2 | 0 [a] 4] 1 2 0.00
04/18/91 20:00:00 ] 12 0 12 | 1 0 2 | 13 0.15
04/1B/91 21:00:00 | 11 o 11 1 0 1] 11 0.08
04/18/9F 22:00300 | 6 0 6 | o] Q [+ | 7 0.00
04/22/9F 19:00300 | i2 o) 12 | 1 0 1 | 13 0,08
04/22/91 20:00:00 | 13 1 14 | 2 1 3 i 15 0.20
04/22/91 21:00:00 | 10 0 0 | 1 3 2 | 11 0.18
04/22/91 22:00:00 | 6 0 ] | 0 1 1 | 6 0.17
04/23/91 10:00:00 | 2 o} 2 | 0 1} 0 | 2 0.00
04723791 11:00:00 | 3 0 3 } 0 0 2 | 3 0.00
04/23/91 12:00:00 | 10 0 10 | 7 0 ? | 12 0.58
04723791 13:00:00 | 5 1 6 | 5 0 5 | 9 Q.56
04723791 14:00:00 | 2 o] 2 | 0 Q ] | 3 0.00
04/23/91 15;00:00 | 4 0 4 | 1 0 1 | -] 0.20
04/24/91 10:00:00 | 17 1 18 | 11 1 12 { 20 0.60
04724791 12:00:00 | 7 3 10 t 5 0 5 i 12 0.42
04/24/9) 16:00:00 | 11 1 12 3 18 1 19 | 12 1.00
04/25/91 12:00:00 | 7 o 7 1 3 b 3 i 7 D.43
04/25/91 13;00:00 | 10 Q 1¢ ] b 0 8 i 18 0.53
04/25/91 14:00:00 | 11 4] 11 | 5 1 & i 15 0.40
04/25/91 15:00:00 | 8 0 8 16 12 28 i 14 2.00
04/25/91 19:00:00 | T 1 ] | q [} 4 | 10 0.40
04/25/81 20:00:00 | t4 1 15 | 3 1 94 | 14 0.29
04/25/91 21:Q0:00 | 9 1 10 . | 3 2 5 1 12 0.42
04/25/91 22:00:00 | 2 5 14 | 16 23 38 i 17 2.29
04/26/91 12:00:00 | 6 1 7 { 4 5 9 1 12 0.7%
04/26/91 15:00300 | 4 1 5 | 4 1 S | 9 0.56
04/26/91 19:00:00 | L] 1 7 1 4 1 -] I 9 0.586
04/26/91 20:00:00 | 22 5 27 3 15 8 23 ] 27 0.85
04/26/91 21:00:00 | 20 2 22 I 13 2 15 } 24 0.63
04/26/91 22:00:00 | 29 4 33 t 3B 5 43 | 33 1.23
04/27/91 12:00:00 | 6 3 9 ; 3 3 [ | 10 0.60
04/27/791 13:00:00 | 2 3 5 ] -4 ] 10 | E} 1.11
04/27/91 14:00:00 | 10 2 12 | 6 2 8 | 14 0.57
0472191 15:00:00 } 7 2 2 i 3 1 4 1 13 0,32
0427791 19:00:00 | 8 S 13 | & S 11 1 16 .69
04/27/91 20:00:00 | 19 & 25 { 21 19 49 1 25 1.60
G4/27/91 21:00:00 | 16 5 21 { 25 21 46 i 22 2.09
€4/27/91 22:00:00 | 22 3 25 | a7 5 42 I a0 1.40
C4/2B8/91 12:00:00 | 12 3 15 | 16 2 18 i 15 0.95
04/28/91 13:00:00 | 7 2 g | 4 5 9 | 13 0.69
047287591 14:00:00 | 10 5 15 i 8 io ig i 21 0.86
C4/28/81 15:00:00 | 4 1 5 | 2 0 2 i 6 0,33
04/28/91 19:00:00 | 19 4 23 { 27 13 40 i 35 1.14
Qa/28/791 20:00;00 | 26 11 37 | 37 43 100 i 41 2.44
04/28/91 21:00:00 | 17 5 22 | 14 4 iB | 24 0.7%
04/28/91 22:G0:00 | 28 [ 3q | 25 B 32§ 38 0.87
04/29/91 12:00:00 | 6 3 9 | 7 4 11 I 10 1.10
04/29/51 13:00:00 | 7 2 9 | 3 2 Ll 1 15 0.33
04/29/91 14:00:00 | 5 2 Kl | 3 6 ] I 13 0.69
04s29/91 21:00:00 | 29 10 39 | 94, 57 151 1 48 3.15
04729791 22300300 ) 26 2 2B ! 30 . 3 a3 1 3l 1.23
04/30/81 5:00:00 | 11 1 12 b 1 § & | i? 0,35
04/30/91 6:00:00 | 10 | 14 ! 15 ] 24, | 20 1.20
04/30/91 7:00:00 | 9 [ 15 | [ 17 23 | 17 1.35
04/30/91 8:00:00 | 4 3 7 | 1 L § | 7 0.86
04/30/91 21:00:00 | 10 2 12 | 5 16 21 | 20 1,05
04730781 22:00:00 | 4 1 £l 1 2 2 4 | 12 0,33
057019 5:00:00 | Z 3 - 5 ] 3 3 & | 7 Q.86
05/01/91 €:00:00 | S 4 a | 1 4 5 { 13 0,38
05/01/91 7:00:00 | 1 S [ H 0 16 15 | 7 2.28
05/01/91  8:00:00 | 1 2 3 i 1 7 8 | 13 0.62
05/01/91 15:00:00 | 4 3 7 | k| 2 5 ] 10 0.50
05/01/91 20:00:00 ! 6 5 11§ a 5 5 | 12 0,42
05701791 21:00:00 | 7' ? 14 i 4 5 3 { 21 0.43
05/01/91 22:00:00 | 11 1 18 5 a 13 ] 21 0.62
05/02/91 12:00:00 | 12 1 13 ] 8 14 22 i 15 1.47
05/02/91  13:00:00 | 4 0 q i 0 3 3 | 2 0.33
05702791 14:500:00 | 4 1 ] i 1 2 3 i 1Y 0.50




Appendix Table 37.0. ——(contlnued}
. v { PIT-tagged fish diverted | Untagged fish diverted 1 Total Untagged flsh per
Date Time | chinock Steelhead Total - | Chinock Steelhsad Total | Cyeles slde-gate cycle

i |

| | ]
05/02/91 15:00:00 | 6 v} 6 | 2 0 2 ] 10 0.20
03/02/91 19:00:00 | 5 3 8 | 2 4 1] 1 3 0.67
05/02/791 20:Q0:00 | 6 11 17 ! 18 31 49 { 19 2.58
05702791 21300800 | 13 4 17 | 13 10 23 I 18 1.28
05/02/791 22:00:00 | 12 5 17 I 11 10 21 1 22 Q.95
0S/03/91 22:00:00 | g 3 ] | 2 14 16 | 12 1.33
05/03791 13100300 | 1 2 3 t 1 2 3 | 6 0.50
05703791 14:00:00 | 4 3 7 1 1 q 5 | g 0.63
05/03/91 15:00:00 | 1 3 4 | 1 o} 1 | 6 0.17
D5/03/9%  19:00:00 1 B 3 11 1 2 10 12 i 15 4.80
05/03/91 20:00:00 | 18 10 28 | 22 27 49 t 33 1.48
05703791 21:00:00 | 15 3 23 l 21 15 36 | 31 1.16
0s/03/91  22:00:00 ! 20 7 27 1 21 40 61 | 30 2,03
05/04/91 12:00:00 | 2 3 5 i [ 6 6 ] K 0.86
05/04/91 13:00:00 1 3 4 7 i 3 5 1 i 7 0.86
05/04/91  14:00:00 | 4 5 9 i 2 10 1z | 10 1.20
05/04/91 15:00:00 | 1 1 2 i 0 +] 0 i 4 0.00
05/04/91 19:00:00 | S 3 B | 3 19 22 t i1c 2.20
Q5/04/91 20:00:00 | 13 5 14 | 8 20 28 | 23 1.22
05/04/91  21:00:00 | 20 13 33 | 18 8 46 \ 38 1.21
05/04/581 | i9 13 a2 | 13 32 45 ] 35 1.29
D5/05/91 | T 13 20 | 9 40 49 ] 24 1.69
05/05/91 | 1 14 15 | 3 &0 63 i 20 3.15
05/05/91 | 6 11 17 | 1 12 i3 | 12 0.68
LS/05/91 1 3 9 17 1 1 21 22 i 18 1.16
05/05/91 19:00:00 | 5 6 11 ! 4 13 17 | 17 1.00
05705791 20:00:00 | 30 14 44 { 53 108 161 | 58 2.78
05705791 21:00;00 | 10 10 20 | 11 28 39 | 23 1.70
05/05/91 22;00:00 | 12 i8 30 | 8 28 38 | 33 1.09
05/06/91  5:00:00 | 7 6 13 | 1 4 5 | 14 G.26
05/06/91 £:00:00 | 3 2 5 | 1 4 5 | 6 0.83
05/06/91 7:00:200 | 2 2 4 | 0 4 4 | 5 c.80
05/06/92 B:00:00 | 2 3 3 | 1 3 q | 5 0.80
05/06/91 19:00:00 | 3 2 5 ] 2 9 11 i B 1.38
05/06/91 20:00:00 | 9 10 17 | 2 iB 20 y 22 0.91
05706791 21:00:C0 | 11 10 21 | 12 18 30 ! 25 1.20
05/06/51 22:00;00 | 3 9 18 | 7 15 22 ! 20 1.10
05/07/91 12:00:00 | 16 11 27 ] 22 21 43 | 32 1.34
05/07/91 13:00:00 | 11 3 14 i 4 11 15 | 20 0.75
0S/07/91  14:00:00 § 7 4 11 i 4 8 12 | 135 0.80
05/07/91 15:00:00 § 3 2 S 1 2 2 4 I 8 0.50
05/07/91 19:00:00 § 12 7 19 i & 5 11 | 21 0.52
05/07/91 20:00:00 | 39 19 58 1 58 194 252 | 61 4,13
Q5/07/9)% 21:00:00 | 38 11 49 | 37 38 75 | 51 1.47
05/07/91  22:00:00 22 15 37 | 25 26 51 | 42 1.21
05/08/91  12:00:00 | 1 11 12 | 4 18 22 | 15 1.47
05/08/9] 13:00;00 | 4 10 14 | 5 20 25 | i8 1.39
05/08/91 14:00:00 | 5 2. 7 I 1 5 6 ] 10 G.60
05/08/91 15:00:00 | 1 4 5 | +] 1 & I 5 1.20
05708791 19:00:00 |} 14 .8 20 ] 11 14 25 ] 2% 1.00
05/08/91 20:00:00 | 22 15 37 | 29 64 93 i 43 2,16
05/08/91  21:00:00 | 24 10 34 I 29 22 51 | 40 1l.28
05708791 22:00:00 | 24 5 29 1 20 18 38 | 35 1,08
05/14/91 19:00:00 | 2 | 10 i 1 8 9 | 13 0.569
05714791 20:00:00 4 36 40 i 10 203 213 | 48 4.44
05714731 21:00:00 | 3 22 25 | 4 14 i8 ! 36 0.50
05/14/91 22;00:00 | 6 17 23 | 3 18 21 { 25 0.84
05/20/91 19:00:00 | 18 40 58 | 22 148 170 | 66 2.58
05/20/81 20:00:;00 | 23 43 66 | 46 175 221 | 72 3.07
03720/81L 21:00:00 | 23 30 53 | 17 84 111 i 53 2.09
05/20/31 22:00:00 | i8 37 55 | 21 156 17 { 64 2.77
05/21/3F 5:00:00 | 8 14 22 | 3 65 68 I 24 2.83
05/21/91 6:00:00 | 'S 29 35 I 14 115 129 ] 41 3.15%
05721791 7:00:00 | S i} 43 | 3 99 102 | 45 2.27
Q5721731 8100300 | 7 29 36 | 10 59 63, | 33 1.77
05/21/91 9:00300 | 4 15 19 | 5 32 37 ! 21 1.76
05721791 10:00:00 | 3 3 34 | 6 164 170 I 41 4.15
05/21/91 " 11:00:00 | 2 38 40 | 5 61 66 i 41 1.61
05721791 19:00:00 | 9 17 26 ! 1 35 37 ] 34 1.09
05721781 20:00:00 | 10 12 22 | 4 33 37 § 23 1.61
05/21/791 21:00;00 | 3 13 19 | 4 13 17 i 19 0.89

| b !
Totals E 1426 1023 2449 | 1356 3050 4407 | 2825
Average per Tast | 5.51 &.82 16.3 | 3.04 20.3 29.4 | 19.5 1.02



Appendix Table 38.0, —-Descaling and ‘lnjury data for hourly tests of the PIT-tag detectlon/diversion
system at Lower Granice Dam, 1991.

| Chincok | Steelhead | * .
! Not | Hot } Total Total Number ¥
Date Time [ bas/In} Des/Iny § Des/Inj Des/In} | Des/In} of Fish Des/Inj

= | |

|
04/16/91 18:00:00 | o 4] I Q 0 | o 0 -NA~
04/16/91 15:00:00 | 3 0 | 0 0 | 0 3 ]
DA/16/9) 20:G0:00 { 4 0 | 1 0 | 0 5 Q
04/16/91 21:00:00 | 10 2 | 0 o 1 2 12 17
04/16/91 22:00:00 | 3 0 | 1 0 | [ 4 0
DA/LI/91 19:00:00 | 2 0 Y Q o] ! 0 2 Q
04/717/91 20:00:00 | 5 0 ! 0 o ] 0 5 0
QA/L7/91 21:00:00 |} ? 0 { 0 0 f (] ? 1]
04/17/91 22:00:00 | 1 1] | ¢ 0 ] o 1 0
04/17/91 23:00:00 | 1 g | vl +] 1 1} 1 [+]
04718751 19:00:00 | 1 1 | 0 D ] 1 2 50
04/19/%1 20:00:00 | 13 0 | 0 0 ] 0 13 Q
0418591 21:00:00 | 12 Q 3 0 t] 1 0 12 Q
04/16/91  22:00:00 | 6 0 I o o] | 1] [3 0
04/22/91 19:00:00 | 13 0 | 0 1] | 4] 13 ol
04722791 20:00:00 | 15 0 ] H a ] 0 17 1}
0422791 21:00:00 | 11 .0 ] 1 0 ! [+] 12 "}
04722791 22:00:00 | @ 0 i 1 0 i ] 7 M)
04723/91 10:00:00 | 2 0 I [} 0 i 0 2 4]
04723791 11:00:00 § 3 ] { q Q | ] 3 a
04/23/91 12:00:00 | 17 0 | ¢} 0 | 0 " 17 ju]
04/23/91 13:00:00 | 10 0 | 1 o | 1] 11 0
04/23/81 14:00:00 | ? 0 ] 0 [ t 0 2 o]
04/23/91 15:00;00 | 5 [+] [ 0 [+ | 0 5 0
04724791 10:00:00 | 27 1 i 2 ] i 1 30 3
04/24/91 12:00:00 | 12 o i 3 & | 4] 15 0
04/24/91 16:00:40 | 29 0 | 2 4] | 4] 31 0
04/25/91 12:00;00 | 10 [+] | .0 0 | ] 10 s]
04/25/91 13:00:00 | 18 o | o 1] | 0 18 o
04/25/91 14:00:00 | 15 1 | 1 0 I 1 17 6
04/25/91 15%:00;00 | 24 0 | 12 o] ! 0 36 1]
04/25/9% 19:00:00 § 1l Q ! 1 0 § 0 12 ]
04/25/91  20:00:00 | 16 1 b 2 0 | i 19 5
04725791 21:00:00 | 12 0 t 3 0 i o 15 +]
04/25/91 22:00:00 | 24 1 | 28 o} | 1 53 2
04/26/81 12:00:00 | 10 0 | 6 0 | 0 16 0
04/26/91  15:00:00 | 8 0 I 2 0 ! o 10 0
04/26/91 19:00:00 | 9 1 I 2 0 | ] 12
Q4/26/91 20:00:00 | 35 2 1 13 o] 1 2 50 4
04/26/91 21:00:00 | 32 1 i q 4] I 1 37 3
04/26/91 22:00:00 | 64 3 I 9 0 ] 3 76 4
04/27/91 12:00:00 | 9 0 ] 3 D 1 0 1% D
04/27/91 13:00:00 | [ 0 | 9 0 i 0 15 a
04£27/91 14300:00 | 16 0 i q ] i a 0 q
04,27/91 15:00:00 | 9 1 i 1 o] I 1 13 a
04/27/9) 19:00:00 | 14 0 3 14 0 { 0 24 Q
04/27/91 20:00:00 | 40 0 | 25 0 | ] 65 o]
04/27/91 21:00:00 | 41 0 { 26 1] | D 67 ¢
04/27/%1 22:00:00 | 58 1 ] 8 +] 1 1 67 1
04/28/91 12:00:00 | 26 2 | 3 4] I 2 33 &
04728791 13:00:00 | 11 4 { 5 2 | 2 18 11
D4/28/91 14:00:00 | 16 2 | 14 1 | 3 33 ]
04/28/91 15:00:00 | 13 0 | 1 4] | 1] 7 0
04/28/91 19:00:00 { 45 1 [ 17 ] | 1 &3 2
04/28/91 20:00:00 | 79 g | 3] 3 | ? 137 5
O4/28/91 21:00:00 4 30 1 ] 9 0 1 1 40 3
04/28/91 22:;00:00 { . 52 1 I 13 1 i 2 67 3
04/29/9L 12:Q00:00 | 13 4] ! T 4] { 0 20 0
04/29/791 13:00:00 | 10 1] ] 4 0 1 Q 14 43
04/29/91 14:00:00 | B 4] [ B 0 | 0 16 0
T 04/29/791 21:00:00 | 118 5 | &6 i | [} 190 3
04/29/91 22:00:00 | 54 2 | 9 1 | 3 66 5
04/30/91 5:00:00 | 11 1 1 -] 0 i 1 18 &
04/30/91 6:00:00 | 29 1 | 13 Q | 1 38 3
Q4/30/91 7:00:00 | 15 Q i 23 ¢ | g is 1]
04/30/91 B:00:00 | 3 0 | 3 0 I 0 13 4]
04/30/91  21:00:00 | 14 1 | ig 0 | 1 33 3
04/30/81 22:00:00 | 6 0 | 3 1] | 1] 9 0
05/01/791 5;00:00 | 4 1 | 5 1 | 2 11 18
05/01/%1 6:00:00 | 3 Q | 7 1 | 1 14 7
05/01/51 T:00:00 | 1 0 I 20 1 | 1 22 5
03/01/781 8:00:00 1 2 0 { 9 i] ] 0 11 4]
05/01/91 18:00:00 | 7 4 ] 5 o [ a 12 0
05/01/9t 20:00:00 { [3 0 | 10 [ | [} 16 0
05/01/91  21:00:00 ) 9 2 | 10 2 1 4 23 17
05/01/9r 22:00:00 | 13 3 | 15 0 t 3 31 10
05/02/78% 12:00:00 { 19 1 i 15 Q 1 1 33 3
05/02,81  13:00:00 | 4 0 | 2 1 | 1 7 14
05/02/81 14:00:00 | 5 0 | 3 0 I (] 8 [}
03/02/781 15:00:00 | 7 1 t ] 0 i 1 [:3 13
05/02/81 19;00:00 | [ 1 | 7 0 I 1 14 7
05702791 20:00:00 | 22 2 ] 41 1 1 3 b% S
05/02/91 21:;00:00 | 26 o] t 13 1 | 3 40 3
05/02/91 22:00:09 | 20 3 | 15 a \ 3 38 8




Appendlx Table 38.0. ~-{continued)

I + Chinook | Steelhead |
! Not _ l Not | Total Total Humber %
Date Time | Des/Inj Des/Injy | Des/Inj bes/inj | Des/Inj of Fish Des/Inj

H 1 I

i I |
05/03/91 12:00:00 | [ 1 1 17 [s} | 1 24 4
05703791 13:00:00 1 2 0 I q 0 | 0 [ 0
05/03/91 14:00:00 | 4 1 | 7 i} 1 1 1z 8
05/03/91 15:00:00 | 2 1] | 3 0 i 0 5] 0
05/03/91 19:00:00 | 10 1] 1 13 0 | 0 23 0
05/03/91 20:00:00 | 37 3 I 35 2 | 5 77 6
0S/03/91 21:00:00 | 34 2 ] 2l 2 | 4 59 7
05/03/91 22:00:00 | 39 2 | 45 3 I q 88 5
05/04/91 12:00:00 | 2 0 | 9 (] | 0 11 o
05/04/91 13:00:00 | 4 0 | g /] | 4] 13 o]
05/04/91  14:00:00 | 5 1 | 15 0 | 1 21 5
05/04/91 15:00:00 | 1 4} 1 1 Q 1 0 2 a
05/04/91 19:00:00 | 8 4] i 22 0 | 0 30 0
05/04/91 20:00:00 | 21 0 I 25 0 | 0 16 0
05/04/91 21:00:00 | 36 2 i 41 0 | 2 79 3
05/04/91 22:00:00 | 30 2 ! 43 0 |- 2 77 3
05/05/91 5:00:00 | 13 1 ] 51 2 | 3 69 4
05/05/ 91 6:00:00 | 4 1} | 72 2 I 2 78 3
05/05/91 7:00:00 | 7 0 | 21 2 ] 2 30 7
03/05/91 8:00:00 | 7 2 } 30 0 ] 2 39 5
g5/05/01  19:00:00 | 7 2 I 19 o] ] 2 28 7
05/05/91 20:00:00 | 78 5 | 121 1 ] 6 205 3
05/05/91 21:00:00 | 19 2 | kL] 0 | 2 59 3
05/05/91  22:00:00 | 18 2 i 45 1 | 3 65 ]
05/06/91 5:00:00 | 8 0 | 10 -0 | 0 18 0
05/06/91 §:00:00 | 4 0 I 6 0 | 0 . 10 0
05/06/91 7:00:00 | © 2 0 | ] a | 0 a8 0
05/706/91 8:00:00 | 3 o} i & o] b Q 9 o}
05/06/91 19:00:00 | 4 1 ] 11 Q ! i 16 3
05/06/91 20:00:00 | 9 0 1 28 0 | 0 37 0
05/06/91 21:100:00 | 22 1 i 27 3 | 2 51 4
05/06/91 22:00:00 | 16 0 i 23 1 | 1 40 3
05/07/91 12:00:00 | 37 1 | 31 1 [ 2 70 3
05/07/81 13:00:00 | 13 2 | 14 4] [ 2 29 7
05/07/91 14:00:00 | 11 0 | 12 0 | 1] 23 i}
05/07/91 15:00:00 | 5 4] | 4 0 | 4] 9 o
05/07/91 19:;00:00 | 17 1 | iz Q | 1 30 3
05/07/91 20:00:00 | Bg 8 1 203 10 H 18 31a 1
05/07/91 21:00:00 | 65 10 i 48 1 | il 124 ]
05/07/91 22:00:00 | 45 2 I 41 D I 2 88 2
05/08/91 12:00:00 | q i I 28 1 1 2 34 [
05/08/91 13:00:00 | 7 2 ] 27 3 ] 5 39 13
05/08/91 14:00:;00 | 5 1 | 7 [} | 1 13 8
05/08/9% 15:00:00 | 1 [ | 10 0 I 0 11 o
05/08/9% 19:00:00 | 23 2 1 20 0 | 2 45 4
05/08/91 20:00:00 | 49 2 1 16 .3 I 5 130 4
05/08/91 21:00:00 | 52 1 i 3z a] A 1 85 1
05/08/91 22:00:00 | 41 3 | 22 -1 | 4q 67 4
05/14/91 19:00:00 | 3 4] | 16 0 | o} 192 ]
05/14/91  20:00:00 | 11 3 | 224 15 | 18 253 7
05/14/91 21:00:00 | 5 2 | 36 0 | 2 43 5
05/14/91 22:00:00 | 8 1 | 33 2 | 3 44 ?
03/20/91 19:00:00 | kY 3 | 175 13 ] 16 228 7
05/20/91 20:00:00 | 65 4 | 202 16 ] 2 287 7
05/20/91 21:00:00 | 36 L] | il0 14 I 18 164 11
05/20/81 22:00:00 | 35 4 | 172 21 | 25 232 11
05/21/91 5:00:00 | 8 3 7 73 6 | 9 90 10
D5/21/91 6:00:00 | 17 3 | 126 18 1 21 164 13
05/21/91 7:00:00 | g 0 | 121 16 | 16 145 1l
05/21/91 8:00:00 | 13 4 | 79 9 | 13 105 12
05/21/91 9:00:00 | a 1 } 36 11 ] 12 56 21
05/21/91 10:00:00 | ] 0 | i7 24 I 24 204 12
05/21/8F  11:00:00 | 7 0 | 87 12 ] 12 108 11
05/21/91 19:00:00 | 6 L] | 47 6 i 10 63 16
05/21/91 20:00:00 | 13 1 | 38 7 i g 59 14
03/721/91 21:00:00 | 10 0 ! 20 8 1 6 36 17

| | {
Total | 2628 154 | 3824 249 i 403 6855
Average per Test | 17.5 1.03 | 25.5 1,66 | 2.69 45.7 4,19



Appendix Table 39.0.

-~Mortality of chinock and steelhead smolts during hourly tests of the FIT-tag
detectlon/diversion system at lower Granite Dam, 1991.

l PIT-tagged fish ] Untagged fish | Total  Total Number 5
Date Time [ Chinoc steelhea Total | Chinook Steelhead Total | Morts of fish Horts
% i {

04/16/91 1B:00:00 | o} 0 0 | 0 0 0 | Q [} -NA~
04716791 19:00:00 | ‘o 0 [ [ 0 o1 0 3 &
04716/91 20:;00:00 1] G 0 1 Q Q Q t o] 3 a
Q4/16/91 231:00:00 | o] 1] ¢ | Q 0 4 i ] 12 0
Q4/16/91 22:00:00 | 1] 0 0 | 0 ] 0 i g 4 0
Das17/91 19:00:00 | 0 v} 3 | 0 0 ] 1 ] 2 Q
04717791 20:00:00 | [+] 4] 0 | 0 0 0 | o 5 0
04/17/91 21:00:00 | 4] 0 0 | 0 0 [} | 0 7 0
04/17/91 22:00:00 | 0 D 0 i 0 13 o .| 1] 1 3
04/17/%1 23:00:00 | 0 0 4] ] Q- o 0 | 1] 1 0
04718791 18:00:00 | 0 0 0 I 0 0 0 1 o] 2 0
p4/18/791 20:00:00 | 0 o} 0 ! Q Q 0 [ [s] i3 0
04/18/91 | 0 0 0 1 1] 0 0 | [+] 12 0
04/18/31% § Q o Q0 | g ] Q ! ] & [V}
04722791 i 0 [¢] "] | 0 0 0 ] 0 13 ]
04/22/91 | 0 1] 0 ] 0 o o ! ] 17 0
t4/22/91 1 ] 0 0 1 0 D 4] i 0 12 0
04/22/91 | 0 0 0 [ 1 1] 0 | 0 7 0
04/23/91 | 0 4] 4] | 1] 0 4] i 0 2 0
04723791 I 0 0 0 H 0 0 o | a 3 0
04/23/791 | 0 0 0 H 0 o] 0 | Q 17 0
04/23/91 | 0 0 0 i 0 V] 1] l 0 11 0
04/23791 ] 0 0 0 I o 0 0 I [+ 2 -0
04/23/91 | n Q o | 0 0 0 I Q 5 0
04/24/9% i 0 o 0 | 4} Q Q i [+) 30 \]
Pa/24/51 | 0 0 0 | 0 0 [+] ] 0 15 0
04/24/91 | o 0 0 | 0 0 1] i 0 31 4]
04/25/91 1 -0 0 o] | 0 0 5] i 0 10 ]
04/25/91 | 4] 0 ] | 0 0 0 I 1] 18 0
04/25/51 | [+} g 0 | ] 0 0 - ] 17 0
04/25/91 | 0 0 0 | 0 a 0 | 0 a6 1]
04/25/91 | 0 0 0 i ] 0 0 i 0 12 "]
04725791 | 0 0 0 | 0 0 o .l 0 19 0
04/25/91 | 4] 0 o b 0 [} 4] | o} 15 [+]
04/25/91 . i 0 0 o ! [} il Q | 0 33 Q
04/26/91 { o o 4] 1 a o] Q | Q 16 4]
04/26/91 | 0 0 0 | 0 ] 0 i 0 10 0
04/26/91 | 0 0 0 | +] 0 1} | 0 12 0
04/26/91 | '] +] o | o 0 o] i 1] 50 0
04/26/91 | 0 0 0 | 0 0 0 i 0 37 0
04/26/91 | 0 0 o [ 0 o 0 | 0 76 0
04/27/91 | 0 4] 0 | 0 0 0 | 0 . 15 0
04/27/91 ] 0 4} s} { 0 0 a | 0 15 4]
N4/27/91 [ 0 0 o { ] 0 0 i 0 20 Q
04/21/91 } 0 Q 0 ] 0 o ] | 0 12 a
0d¢27/91 H | 0 0 1] [ 0 0 0 | 0 24 0
04/27/91 r ! 0 Q Q | a 0 o | Q 65 Q
04/27/91 H i 0 4] 0 I a 4] 0 | 0 67 0
04/23/91 100 1 0 0 0 i 0 0 0 | o) 67 Q
Da/sze/v1  12:00:00 1 0 1] 0 | 0 0 1] ! 0 33 0
04/28/91 13:00:00 | o] 0 0 | 0 0 1] | [¢] 18 1]
04/28/91 14:00:00 | 4] 1] 0 I 0 ¢} 0 | 4] 33 i}
Q4/28/9] 15:00:00 | 0 0 0 | 0 D 1] | 1] 7 0
04/28/91  19:00:00 | ] ¢ 0 | 0 0 1] | 4] 63 0
04/28/91 20:00:00 | a 0 v} ] 4] O [+] 3 4] 137 o)
04/2B/81 21:00:00 | 0 Q 0 [ 0 0 Q | Q 40 4}
04/28/91 22:00:00 | b 0 Q | 0 0 [¢] ] 0 67 0
04/29791 12:00:00 | Q Q Q \ ] 9 Q | [} 29 [¢]
04/29/91 13:00:00 | 0 0 [/ IR 0 o] 0 | 0 14 0
04/29/91 14:00:00 | 0 0 0 | 4} 0 0 i 0 15 i
04/29/91  21:00:00 § 0 0 0 i ¢] 0 ] i 0 190 3]
04/29/91 22:00:00 | 0 0 0 | 0 1 1 I 1 66 2
04/30/91 5:00:00 | 0 0 4] 3 o 2] V] i 0 13 -0
04/30/91 6:00:00 ) 4] 0 0 1 o Q 0 i 0 38 [}
04/30/91 7:00:00 | 0 o] 0 | ] Q o | 0 38 4]
04/30/91 B:00:00 | 0 Q0 0 i 0 4] 1] l [} 13 4]
04/30/9% 21:00:00 | [} 0 o | 0 Q 0 I - 0 33 0
04/30/31 22:00:00 | o} [} o 1 1] y] 0 { 0 9 0
05701791 S:00200 | a o o o 0 0y a 11 0
05/01/91 6:00:00 | 1] 0 0 | o] i} 1 [ 1] 14 ]
03/01/81 7:00:00 | o] 0 0 | 0 0 0 | 0 22 o]
05/01/91  B:DD:0D | V] i} 0 | 0 o 0 i [+ 131 0
03/01/91 19:00:00 | .0 0 0 | o] 0 1} ] 0 12 [+
05/01/91 20:00:00 | 4] .0 o | [+] 0 0 i 0 16 0
05/01/591 21:00:00 | aQ o] 4] | 0 0 0 | a 23 ¢}
QS5/01/91 22:00:00 | 0 ¢ 0 | Q 0 4] ! 1] KN [¢]
05702791 12:00:00 | o] 0 0 | Q 0 0 ! 43 35 0
05/02/91 13:00:00 | Q & 0 | 1] s} o i Q 7 0
05/02/91 1l4a:00:00 | s} o] 0 | Q 0 0 ] 0 8 4]
05/02781  15:00:00 Q0 g 0 | ] 0 Q § ¢ B 4]
05/02/91 19:006:00 | 0 0 1} | Li] 1} o { g 14 ]
05/02/91  20:00:00 | +] o 0 | Q s} [+ | o} 13 4]
05/02/91 21:00:00 | 0 ] 4 ! 0 0 0 1 D 40 o
05/02/791 22:00;00 | 0 0 0 | 0 0 o} 1 0 s Q
05703791 12:00300 | 0 0 0 | o] g 0 ] 0 24 V]



Appendix Table 39.0. ——i{continued}
| 2IT~tagged f£ish { Untagqged Fish | Total Total Number ¥
Date Time | Chinook Steelhead Total | Chinook Steelhead  Total | Morts of fish Morts
| : |
05/03/51 13:00:00 } 0 0 0 | 0 0 0 | o 6 0
05/03/91 14:00:00 | 0 0 o] | o] 0 o] | 0 12 0
05/03/91 15:00:00 | 0 0 D | 0 D 0 | 0 5 0
05/03/91 19:00:00 | 0 0 V] | 1 0 1 1 1 23 4
05/03/91  20:00:00 | 0 0 D | 0 D Q i 0 17 4]
05703791  21:00:00 | o} 4] 0 I 0 0 0 | 0 59 0
05703791 22:00:00 | s} o] Q i 0 3 1 | 1 B8 1
05/04/91 12:00:00 | i} 0 1] | 0 0 o] | 1] 11 0
05/04/91 13:00:00 | o 0 0 | 0 2} o | 4] 13 0
05/04/91 14:00:00 | 0 0 0 0 1 17 1 21 $
05/04/91 15:00:00 | Q 0 0 i 0 0 [} [ [} 2 4]
05/04/91 19:00:00 | b 0 0 1 a 0 ] [ 4] 30 0
05/04/91 20:00:00 | o] 0 0 ] a 0 0 ; ¢} 46 0
05/04/81 21:00:00 1 o o} 0 ] Q 0 ¢ i ¢} i ¢4
05/04/91 22:00:00 | b o 0 | o 0 0 I 0 77 0
05/05/91  5:00:00 | 0 0 0 i 4 0 )] ] 0 69 0
05/05/9L 6:00:00 | 0 o a | o a o 0 78 0
D5/05/91  7:00:00 | D [¢] 0 | 0 o 0 1 0 30 0
05/05/91 8:00:00 | 1] [} 0 1 0 0 0 1 0 39 0
05/05/91 19:00:00 | 0 0 a | 0 0 0 1 a 23 [}
05/05/91 20:00:00 | 0 0 0 ; 0 1 1 | 1 203 [}
05/05/51  21:00:00 | 0 Q o] [ 0 ] 0 f s} 59 4
65/05/91  22:00:00 | 0 Q o 1 0 Q 0 | 0 1] o]
05/06/91  5:00:00 | [*] 0 2} i D 0 0 | 0 18 1]
05/06/91 6:00:00 | Q Q Q 1 0 0 0 1 0 10 0
05/06/91 7:00:00 | 0 0 0 i 0 0 Q | 0 B 0
05/06/91 2:00:00 | o 0 0 | 0 0 Q | 0 9 ¢}
05/06/91 19:00:00 | 0 0 0 | 0 0 0 | 0 16 o]
05/06/81 20;00;00 | 3] 0 1] | s} 0 4] l 0 317 s}
05/06/81 21:00:00 | Q 0 o | Q 8] 4] ; 0 51 ¢}
05/06/91 22:00:00 | 4] 0 i | 1] [} o ] i} a0 5]
05/07/91 12:00:00 | ] 0 o] | o 0 G 1 o} 70 0
05/07/91 13:00:00 | 0 0 0 | 0 0 ] | 0 29 0
05/07/91 14:00:200 | 0 0 0 | 0 0 0 i 0 23 0
05/07/91 15:00:00 | 0 0 0 | 0 0 ] ] 0 2 0
05/07/9)% 19:00:00 | 0 ¢ 0 | 0 [»] 0 | 0 30 0
05/07/9Y  20:00:00 | 0 ¢ 0 | ¢] 0 0 | 0 310 0
05/07/91  21:003500 | 0 ] 0 | 0 o} 0 | o 124 o}
05707791 22:00:00 | 0 ¢ 0 t 0. 0 0 | 0 88 0
05/08/91 12:00:00 | 0 0 0 } 0 0 0 | 0 - 34 0
05/08/%1 13:00:00 | 0 ¢ 4] | 0 0 V] | 0 39 0
05/08/91 14:00:00 | 0 0 G | o} 0 1] | s] 13 0
05/08/9) 15:00:00 | 0 0 i} | 0 0 )] | 0 11 0
05708791 18:00:00 | 0 0 0 | 0 0 0 | 0 45 0
05/708/91 20:00:00 | Y] 1 1 | o 1] 0 | 1 130 1
45/08/91 21:00:00 | s 0 o 0 0 0| 0 85 ]
05708/91 22:00:00 | Q 0 o l o] g 0 | 0 67 0
05/14/91 19:00:00 | 0 .0 0 ] 0 G 0 | 0 1% Q
05/14/91  20:00:00 | [ 0 0 l 0 0 0 | s] 252 [¢]
05/14/91  21:00:00 | 9 4] Q ' Q 1 1 | 1 43 2
05/14/81 22:00:00 | 0 Q 0 I 0 0 ] | Q0 44 0
05/20/91 19:00:00 | 0 1] 0 | ¢ 1 1 | 1 228 0
05/20/91 20:00:00 | 0 [+] 0 | 3} 0 0 | 4] 287 0
05/20/91 21:00:00 | 0 [+ [ I ¢ 1 1 | 1 164 1
05/20/91 22:00:00 | 0 [+] ] 1 o 3 3 I 3 232 1
05/21/9L  5:00:00 | o 4] o] | o 0 0 t 0 50 i}
05/21/91 6:00:00 | 0 0 o i 0 1 1 ] 1 184 1
a5/21/91 7:00:00 | 0 0 [} | ] 0 0 i 0 145 0
05/21/91 8:00:00 | 0 0 o 1 O 0 ¢} | 4] 108 o
05/21/%9% 9:Q0:00 | 0 0 ¢} 1 o] 0 s} ] o} 56 o]
05/21/91 10:00:00 | 0 1 1 | o 1 1 | 2 204 1
05/21/91 11:00:00 | 0 o} 0 | o 0 o] | 0 106 1]
05721791 19:00:00 | 0 1 1 | 0 1] 0 | 1 63 2
05/21/81 20;00:00 | 0 0 0 [ 0 44 0 i 0 59 0
05/21/91 21:00:00 | 0 1] 0 I 0 1] 0 | 0 36 0
- I - ! l

Totals | 0 3 3 ] 1 12 13 1 16 6855
Average per test | 0.0 0.0 0.0 . 0.0 0.0 c.0 | .1 457 0.13
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SUMMARY
Objectives for FY 1991

1. Determine the hatchery/wild ratios of transported and non-transporied spring
and summer chinook salmon from scales of juveniles and adults at Lower

Granite Dam.

2. Determine the effects of transport on age at maturity, growth, migration
timing, and other 1ife history characteristics from scales of adult spring
and summer chinook salmon and steelhead at Lower Granite Dam.

Accomplishments in FY 1991

We read and classified the hatchery or wild rearing origin of 507 spring
chinook salmon and 249 summer chinook salmon. We examined scales from 28 spring
chinook salmon, 20 summer chinook salmon, and 60 summer steelhead and tested for
differences in life history and growth characteristics between transport and

control groups.

Findings in FY 1961

We estimated that 20.1% (+ 4.7%) of the spring chinook salmon and 54.6%
(+7.7%) of the summer chinook salmon passing Lower Granite Dam were wild fish.
We found no differences in life history, migration timing, or growth between
transported and control groups of chinook salmon. We found that transportation
or V?Eit;onal migration may have differing effects on hatchery and wild summer
steelhead.



INTRODUCTION

Since 1975 run sizes of spring and summer chinook salmon in the Snake
River have decreased to historical lows with completion of Ice Harbor, Lower
Monumental, Little Goose, and Lower Granite Dams. The Columbia Basin Fish and
Wildlife Authority has implemented a large-scale transport program in an effort
to eliminate mortality of juvenile salmonids caused by dam passage. Although
decisions have been made to implement transport at near maximum levels, there is
a lack of definitive data on survival benefits of transporting spring chinook
salmon (Matthews et al, 1990). Transport benefits for spring chinook salmon
_have been difficult to assess because of inadequate adult returns and

unexplained variability in existing return data. This variation may be due to
unknown proportions of hatchery and wild fish in the experimental transport and
control samples. i

In 1988, the National Marine Fisheries Service (NMFS) initiated a pilot
study to assess the feasibility of using PIT tagged wild spring chinook salmon
to determine transport benefits to wild fish. However due to low recavery rates
(10% of fish marked) at Lower Granite Dam it was apparent that this methodology
would be impractical in a large scale study due to the volume of wild fish that
would have to be tagged and the high cost of the PIT tags.

Discriminant analysis (DA) of fish scale patterns is a accepted method of
identifying hatchery or wild origins of salmon. Between 1978 and 1987, Oregon
Department of Fish and Wildlife (ODFW) used DA to correctly classify 85-95% of
hatchery and wild coho salmon caught in ocean fisheries off Oregon (Borgerson
1988). Fryer and Schwartzberg (1990) used DA to correctly classify 84-91% of
hatchery and wild spring chinook salmon from the Deschutes, Wenatchee, Grand
Ronde, and Imnaha rivers. DA will be used as an alternative method to estimate
the wild and hatchery composition of the run-at-large as well as fish in
experimental transport and control groups for the NMFS transpert study.

Benefits of .transport have been evaluated in terms of smolt-to-adult
survival. Transport may have effects on the 1ife history dynamics of the
poputations that need to be understood to fully evaluate the benefits of
Transport programs. It is reasonable to suspect that fish that are transported
320 miles from Lower Granite Dam to below Bonneville Dam in 1-3 days and non-
transported fish that migrate volitionally the same distance in 20-60 days may
differ in migration, growth and age at maturity. Park (1985) found that
steeThead transported from Little Goose and Lower Granite dams returned to
hatcheries later that non-transported fish. :

Scale analysis will be used to determine if differences exist in grawth
rates, migration timing, and life history of transported and non-transported
(control) groups of spring and summer chinook salmon and summer steelhead.



METHODS
Scale Preparation and Reading

Scale collection for this work involved 3 agencies and 2 tribes. Scales
from the mixed stock groups of chinook salmon and steelhead from Lower Granite
Dam were collected by NMFS personnel. The known origin scales used to develap
the discriminant functions were collected by personnel of Idaho Department of
Fish and Game, ODFW, and the Nez Perce and Umatilla tribes. We provided
diagrams shawing Iocation of the key scale area (Nicholas and Van Dyke 1982) and
sample procedures so ail collections were sampled by the same methods.

Mixed stock spring and summer chinook salmon from Lower Granite Dam were
collected proportionally throughout the run-at-large. HWe selected the sample
size of 550 for both groups so that it would yield a 95% confidence interval
that was +25% of the point estimate when the discriminant function correctly
classified 85% of samples and wild fish made up 20-30% of the run. Because the
run of summer chinook was less than expected we reduced the samples size to 275
to reduce impact on the fish. A1l summer steelhead marked for the transport
study encountered at Lower Granite Dam were sampled for scales.

We mounted the scales from Lower Granite Dam on gummed cards and made
acetate impressions. Scales from other locations were mounted and pressed by
the collecting agency. All parties provided location, length, date, presence or
absence of mark, and sex data for each sample.

We used an Apple Ilc microcomputer, Altec digitizing board, and Scaie
Reader Program software (Mullen 1984) to measure and record scale measurements.
The scale image was enlarged to 88x magn1f1cation using a microfiche reader,
Measurements were made along a radius 200 to the anterior posterior axis on the
ventral side of the scale. We made two groups of measurements; we made
_extensive measurements in the freshwater zone on all chinock salmon scales used
for the hatchery or wild DA (Figure 1). We made a second set of measurements on
the portion of thé scale that represented early ocean residence and juvenile
migration of all chinook salmen and summer steelhead that were marked for the
transport study (Figure 2). After reading the scales, measurement data were
transferred from the Apple Ilc computer to an "IBM compatibie™ computer for
computation of additional variables (Table 1) and final amalysis.

Hatchery or Wild Classification of Chinook Salmon

We used discriminant analysis to classify spring and summer chinook salmon
by hatchery or wild origin. For discriminant analysis to provide meaningful
resuits the training populations used to develop the function must be
representative of the groups within the unknown sample. We "weighted" scales
from various streams based on the estimated contribution of fish from that
stream to the overall population. For example the wild spring chinook training
population was "weighted" so that 1/4 of the samples were from Oregon
tributaries and 3/4 were from Idaho tributaries. Components of the hatchery
training populations were weighted by release numbers from each hatchery and the
survival of the hatchery group.
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Figure 2. Measurements of scale growth that occurred during juvenile
migration and early ocean residence. The scale is from a hatchery reared
summer steelhead marked as part of the control group for the transport study.
Measurement labels are defined in Table 1.




Table 1. Definition of scale variables read or calculated.

Variable Definition
Read:
FWCC Number of circuli in the freshwater zone.
NR Radial measurement of the nucleus, also considered circulus 1.
FWANN Radial measurement to the winter annulus of freshwater zone.
~ FWRAD, OE Radial measurement to the last circulus in the freshwater zone.
CC4-CC28 Radial measurements in 3 circuli increments between the fourth
and 28th circulf of the freshwater zone. .
SUMCC Number of circuli between OF and the first annulus formed in the
ocean.
QCANN Radial measurement to the first annulus formed in the ocean.
0C4-0C25 Radial measurements in 3 circuli increments between the fourth
and 25th circuli of the ocean zone.
B4 Radial measurement to the fourth circulus counted back into the
freshwater zone from OFE, inclusive.
B7 Radial measurement to the seventh circulus counted back into the
freshwater zone from OE, inclusive.
Calculated:
BW56 Bandwidths 5 and 6, CC19-CC13.
RiD6 Ratio of bandwidths 1 and 6, (CC4-NR)/(CC19-CC16).
JMl OF - B4.
JM2 B4 - B7.
0R1 .0C4 - OF.
0R2 0C7 - 0OC4.
OR3 0C10 - 0C7.
OR4 0C13 - 0C10.
ORS 0C16 - 0Cl13.
OR6 0c19 - 0OCl6:;
OR7 022 - 0C19.
OR8 0C25 - oc22.
OET OCANN-OE.

When we did not have sufficient scales to represent certain groups at the
required rate we either substituted scales from another location or, if there
were not reasonable substitutes, we reduced the gverall size of the training
population until the Timiting sample was represented at its proper weighting.
Initially our goal was to have 150 scales in each training population but after
adjusting for locations with low sample size we allowed the training population
for wild spring chinook to drop to 88 scales (Table 2).

We developed 1inear discriminant functions using BMDP Statistical Software
88 Release {Dixon 1988) for spring chinook salmon and summer chinook salmon.



Table 2. Stock composition of training populations used to develop discriminant
functions for classifying spring and summer chinook salmon of unknown origin.

Training population,
tocation Number Percent

Spring Chinook Salmon

Hatchery:
Clearwater 3 2.3
Rapid River 40 30.5
Red River - 6 4.6
Powell 7 5.3
Sawtooth 27 20.6
Dworshak 1 0.8
Lookingglass? 27 20.5
l.ookingglass _20 _15.3
131 100.0
Wilds
North Fork Salmon 53 60.2
Selway 2 2.3
Saimon 11 12.5
Grand Ronde 22 25.0
" 88 100.0
Summer Chinook Salmon
Hatchery:
McCall 35 35.0
Pahsimeroi 37 37.0
Lookingglass _28 : 28.0
100 100.0
Wild: :
South Fork Salmon 80 66.7
Imnaha _40 33.3
120 100.0

3 Samples used as substitutes for unavailable samples from Dworshak and Kooskia
hatcheries,



Both functions classified the fish according to hatchery or wild origin.
Variables were added to or removed from the function in a step-wise method based
on their F values. The spring chinook function contained 2 variables (FWANN and
BW56) and the summer chinook function contained 3 variables (FWANN, FWRAD, and
RID6). For both functions the variable FWANN, representing fish size at the end
of the winter in freshwater, was the first variable selected and was very
powerful at discriminating between hatchery and wild fish.

Ideally, we would have tested the classification ability of our functions
with additional sets of known origin sampies but that was not possible.
Instead, we estimated correct classification using the jackknife method {Efron
1982), provided by BMDP Statistical Software, as well as bootstrap and cross-
validation methods (Efron and Tibshirani 1991). Results from the three methods
differed by only 0.4% for spring chinook salmon, with the cross validation
method yielding the most conservative estimate. Classification rates for both
functions were estimated by cross-validation (Table 3).

After the mixed stock samples were classified, we corrected the results for
misclassification and calculated confidence intervals using the methods of
Wortund and Fredin (1962). Within the mixed stock samples were & few fish that
had been marked for the transport study. We noted the percent wild within the
marked transport and control groups but did not correct the estimate or
calculate confidence intervals for these small subsamples. .

Table 3. Two-way classification matrixes for the hatchery and wild groups of
spring and summer chinook salmon.

Number of fish

Function, Percent glgssif1eg nto each group
Correct group Correct Wild Hatchery

Spring chinook salmon
Wild 86.4 76 12
Hatchery 92.4 10 121

Overall correct classification: 90.0

Summer chinook salmon

Wild 91.7 110 10
Hatchery 89.0 11 89

Overall correct classification: 90.5




Differences in Age Composition, Ocean Growth Rate, and Migration Timing Between
Hatchery and Wild Fish Belonging to Experimental Transport or Control Groups

We used two-way analysis of variance on scale measurements representing
ocean entrance timing and growth during juvenilé migration and early ocean
residence to test for significant differences (p £ .05) between hatchery or wild
fish that were transported or used as controls during the transport study.
Chinook salmon were included in either the hatchery or wild group based on the
results of the discriminant analysis. Steelhead were identified as hatchery
fish by having clipped fins. A1l steelhead released from hatcheries in the
Snake River system are fin clipped. Steelhead with no clipped fins were assumed
to be wild. Chinook saimon and summer steelhead were idenitified as belonging to
e¥perime?ta1 transport and controel groups by various freeze brands {Matthews et
al. 1990).

To represent growth that occurred during early ocean residence we used
measurements of circuli bands radiating out from the ocean entrance check. To
represent growth that occurred in the Snake and Columbia rivers during
migration, we measured two bands of c¢irculi that immediately preceded the. ocean
entrance check (Figure 2). Depending on how quickly a fish migrated, these
river bands may include growth from freshwater residence as well as migration.

We used the distance between the first winter annulus formed in the ocean
and the ocean entrance check to index the time of ocean entrance. We assumed
that the winter annulus was formed at the same time of the year for all fish so
if the distance between the ocean entrance check and the annulus is Targe the
fish had entered the ocean "early". A small distance would indicate "late”
ocean entrance.

We determined the age of each fish by counting winter annuli. We used a
contingency table to compare the age compositions of transport and control
groups of summer steelhead but did not statistically test the age compositions
of spring or summer chinook because we felt the samples sizes were too small.

RESULTS

We read 507 scales from the spring chinook salmon run passing Lower Granite
Dam and estimated that 20.1% (+4.7%) were wild fish. Likewise we read 249
scales from summer chinook salmon and estimated that 54.6% (+7.7%) were wild
fish. Within our samples from the spring chinook salmon run-at-large were 28
samples marked by the transport study. OFf the samples marked as belonging to
the control group 44.4% were classified as wild while 20.0% of the transported
fish were classified as wild. There were 20 summer chinook salmon recovered
from the transport study; 50.0% of control fish (n=2) and 77.8% of transported
fish were classified as wild.

We found no differences in growth rates or migration timing between
transported or control groups of combined spring and summer chinook salmon
(Table 4). We did find significant differences between wild and hatchery
chinook salmon in one variable representing growth just after ocean entrance and
in the variable used as an index of ocean entrance time. Our results indicate
that wild fish may enter the ocean later than hatchery fish. :




Table 4. Two-way analysis of variance and group means for scale variables
representing growth during juvenile migration (JM) and early ocean residence
(OR}, and ocean entrance timing (OET) for adult spring and summer chinook salmon
from the transport study sampled at Lower Granite Dam in 1991.

Significant differences

Means (p < .05)

Variable Wild -_Hatchery Type x origin
name Transport Control Transport Control Type Origin interaction

JM1 58.9 59.8 60.4 57.4

JM2 55.2 57.8 55.9 46.1

OR1 87.5 95.0 100.5 101.1

OR2 101.9 104.6 121.4 112.0 X

OR3 100.5 109.4 109.6 105.9

OR4 99.8 108.0 96.6 108.0

CR5 103.9 105.0 107.1 105.9

OR6 102.5 102.6 105.1 109.1

OR7 99.2 97.0 99.6 102.2

ORS 96.6 94.3 | 101.7 101.6

OET 705.4 704.0 724.4 777.1 X
Sample size 21 5 17 g

We found significant differences between hatchery and wild summer steelhead
in variables representing ocean entrance time and growth during river migration
and early ocean (Table 5). Wild steelhead tended to have larger growth
measurements. Our results also indicate that transportation may have different
effects on time of ocean entrance for hatchery and wild summer steelhead.

We found no significant differences between the age'compositions of
transpgrted and control groups of summer steelhead (X*=6.795, p=.2363). Age
gom¥og}tigns for spring and summer chinook salmon and summer steelhead are given
in Table 6.

PLANS FOR 1992
In 1992 we plan to repeat all work accomplished in 1991. In addition we
plan to determine the hatchery and wild composition of the juvenile populations

of spring and summer chinook salmen for comparison to the hatchery and wild
composition of the returning adults.
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Table 5. Two-way analysis of variance and group means for scale variables
representing growth during juvenile migration (JM) and early ocean residence
{OR), and ocean entrance timing (OET) for adult summer steelhead from the
transport study sampled at Lower Granite Dam in 1991.

Significant differences

) Means {p < .05}
Variable __Wild Hatchery Type x origin
name Transport Control Transport Control Type Origin interaction

JdM1 68.7 63.7 64.3 65.0

JM2 55.7 55.8 67.5 62.5 X
OR1 92.0 96.0 84.6 97.9

OR3 114.8 128.7 85.7 103.2 X
OR4 104.3 126.7 94.6 89.8 X X
ORS 97.8 112.8 99.3 99.3

OR6 113.7 114.8 89.2 86.4 X
OR7 100.3 110.7 93.0 78.3 X
OR8 92.4 99.8 81.8 66.2 X
OET 757.3 960.7 684.3 580.1 X X

Sample size 6 6 27 21

Table 6. Age composition of summer steelhead, spring chinook salmon and summer
chinook salmon from the transport study sampled at [ower Granite Dam in 1991.

Life history? Transport Control

Total age (Freshwater/Marine) Number Percent Number  Percent
Summer steelhead

3 1/1 8 22.2 4 13.3

4 1/2 15 44.4 18 60.0

4 1/3 5 13.9 0 H

4 2/1 2 5.6 1 3.3

5 2/2 3 8.3 5 16.7

6 3/2 2 5.6 2 6.7
Spring chinook salmon

3 1/1 1 6.3 0 0.0

4 1/2 15 93.7 11 91.7

5 1/3 0 0.0 1 8.3
Summer chinook saimon

3 1/1 7 38.9 0 0.0

4 1/2 9 50.0 2 100.0

5 1/3 2 11.1 0 0.0

3 Number of freshwater annuli/number of ocean annuli.
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